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THE CLOSING OF THE EXPOSITION. 

The great exposition which has been open to the world for 
the past seven months closed its gates on the first day of this 
month. It has been predicted frequently that this would be 
the last great general exposition, and that any others which may 
wheld in the future will be limited to some one industry. 

Since the Centennial Exposition, in 1876, when the exhi- 
tition of the telephone attracted so much attention, electricity 
has played an increasing part in these affairs. In the one just 
thsed it was a more important agent than any other. It con- 
tributed not only to the pleasure and comfort of the visitors, 
int was, as well, an important factor in the management of 
the exposition affairs. Those who were particularly interested 
m the electrical arts found there a magnificent display, while 
tates appealing to the popular interest were not lacking. 

rng in mind what has been predicted as regards future ex- 
sitions, it is confidently expected by many that the next one 
wil be electrical. The stupendous growth of the electrical in- 
tusries, and the extension of electrical methods into other 
tls eupport this view. 

To Professor W. E. Goldsborough, chief of the department 
of tlectricity, and his able assistants we extend our felicitation 


m the Success with which the electrical features were planned 
ind carried out, 





ELECTRIC HARDENING OF HIGH-SPEED TOOL STEEL. 

Three electrical methods of hardening tools intended for 
high-speed cutting were described in a paper by Mr. J. M. 
Gledhill, read before the Iron and Steel Institute at its recent 
meeting. ‘The methods are old, but the application is new and 
promises to become important in the machine-shop. 

The first process is an adaptation of the old so-called water- 
pail forge. The tool, held in a suitable clip, is connected to one 
pole of adynamo. The cutting end is introduced into a solution 
of sodium carbonate held in a vessel which forms the other 
electrode. A heavy current is passed through, which is con- 
trolled by the rheostat in the field of the dynamo. The tip 
of the tool is quickly brought to a high temperature. When the 
proper point has been reached, the circuit is opened. the solu- 
tion instantly chilling the steel. In another method an arc is 
struck between the tool to be hardened and a carbon electrode. 
the former acting as the positive electrode. The intensity of 
the are is controlled by a rheostat in the dynamo tield, as be- 
fore. This method is very rapid, and allows the heating to 
In the third method the metal to be 
heated forms part of the secondary circuit of a transformer, 
This 
method is particularly convenient when it is desired to temper 


be localized, as desired. 
and is thus heated by the heavy currents set up in it. 


such forms of tools as milling, gear and other similar cutters. 
It may also be used when large, hollow taps and reamers, or 
other hollow tools made of high-speed steel are to be rendered 
soft and tenacious internally, without detracting from the 
hardness of the cutting edge. In this method the tool whose 
temper is to be drawn is mounted on a mandrel, which itself 
is inserted in the secondary of the transformer. By regulating 
the current through the primary of the transformer, the tem- 
perature to which the tool is brought is controlled, and it can be 
allowed to cool at any desired rate. 

The only objection made to these methods is the cost of the 
apparatus. This, however, should not be serious, when the con- 
venience and accuracy of the methods are borne in mind. The 
heat can be applied instantly, and the temperature is always 
under control. There is no danger of chemical action on the 
steel, and the energy required is small, since the apparatus 
is in use but a short time and there is no waste while idle. 
The methods proposed should find ready application in those 
machine shops where there is already an adequate supply of 


electric power, in a form suitable for this work. 





CAUTION NECESSARY WHEN EMPLOYING PRODUCER GAS. 

The gas engine, because of its high thermal efficiency, is be- 
coming an exceedingly important factor in the development of 
the electrical industries. It was not, therefore, in a spirit of 


hostility that we called attention to certain dangers existing 
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when this gas is employed, but in the hope that these dangers 
might be provided for and accidents thereby avoided. The 
source of danger has been referred to before, but it may not be 
amiss to reiterate it. Illuminating gas causes death by asphyxia- 
tion, since respiration :can not be sustained in it. It is true a 
small percentage of carbon monoxide is contained in this gas, 
but it is not the cause of death. On the other hand, producer 
gas contains a large percentage of carbon monoxide, which is 
decidedly poisonous, so that this gas is far more deadly than one 
which merely does not supply the requisite amount of oxygen 
for breathing. It is essential, therefore, to take every precaution 
against leakage when producer gas is employed, and this is the 
more necessary since it does not always make itself known. 
A man may breathe it without being aware of it until his facul- 
ties are so benumbed that he does not realize his condition. 

This matter is referred to again-at this time because of a 
recent fatal accident in Wales. At a certain ironworks, where 
producer gas was used for firing the boilers, it became necessary 
to. close down one boiler for cleaning. This was done, and two 
men were directed to clean the flues. The result was that both 
were killed by gas which found its way into the boiler which 
was being cleaned from the others which were being fired. 
Exact details of how the accident occurred are not at hand, 
but that it was possible proves that the precautions which 
should have been taken were not observed. The gas may have 
found its way back through the flues past a damper, or it may 
even have percolated through the brickwork. It did not warn 
the men of its presence, and they, unfortunately, were probably 
so placed that the other men about the plant did not observe 
their condition until too late. Every engineer of a plant where 
producer gas is used should realize fully the dangers incident to 
the handling of this gas. He should also impress upon his 
employés the necessity for observing all precautions; but, above 
all, he should see to it that his plant is so arranged and con- 
structed as to make the risk as small as possible. The use of 
gas for firing boilers and for operating gas engines is increasing 
every day, and there is all the more need for laying stress upon 


the care which should attend its production and use. 





One frequently comes across news items announcing won- 
derful discoveries in which electricity plays an important part. 
A recent announcement of this character is to the effect that 
the electrical action of the life principle in the living organ- 
ism has been successfully demonstrated. This might mean 
much or nothing at all, depending upon the knowledge of the 
reader. It appears to be difficult for the layman to realize 
that electricity shows itself as a form of energy, and that it 
may be produced from other forms of energy if conditions are 
favorable. This is particularly true of chemical reactions. It 
is also probably true of actions taking place in living organisms, 
but it does not follow that the electrical energy developed plays 
any more important part in the life of the organization than 
heat. Chemical action may take place in which energy is liber- 
ated only in the form of heat. On the other hand, in an elec- 


tric battery by far the greater part of the energy set free appears 
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as electrical energy, although the chemical reaction jn the t 
Wo 


ners . at the case presente,| 
by a living organism is similar, and the electrical effects p 
TH- 


cases is identical. Is it not probable th 


duced are merely secondary, and not essential ? 





ELECTRIC RAILROADING. 


The time seems ripe for sober speculation as to the de 


neh 
growing along ty 
distinct lines. One of these is based upon enlargements an( 

( 


velopment of electric railroading in a broad sense. This bra 
of electric engineering has been steadily 


extensions of the system common to the handling of street 
traffic. The other has as surely, but less prominently to the 
public mind, been the outgrowth of a recognition which large 
steam railroad corporations have given to electricity and its 
probable ultimate value as a potent force in the operation of 
the special if not the ordinary sections of their systems. 

At present the attention of the electrical fraternity is tuned 
in a large degree towards the electric railroading problems now 
being worked out. It is impossible for one to take a trip of 
one hundred and fifty miles or more through the central wes 
on the fine interurban roads there operated without quickly 
coming to a realization of the possibilities of electric railroad. 
ing which the future holds. An inspection of the new terminal 
in the city of Indianapolis, with their fine facilities for han- 
dling passengers and express matter, immediately impress 
one with the simplicity of the new system. Cars are constantly 
arriving and departing over nine different electric interurban 
roads for cities and towns in all directions within a radius of 
one hundred miles of Indianapolis, and the striking thing about 
it all is that the work is carried on without any confusion, and 
in a commonplace way that hardly excites the notice of the 
passing public. ‘These interurban roads operate to an exact 
time schedule with but few exceptions, and the train service 
varies from hourly to half hourly departures at the terminal 
points. 

It is well worth the time of any engincer waking a trp 
westward to stop at Indianapolis and observe how successfully 
and smoothly the interurban electric railway problem is being 
handled. 

But this phase of electric railway work must share its 
prominence in engineering with the work being inaugurated 
by the New York Central Railroad. The tesis which were off- 
cially conducted at Schenectady but recently show with what 4 
fine degree of precision and certainty heavy steam railroad traffic 
can be handled electrically. The enthusiasm which an impor- 
tant project, successfully completed, always generates will not, 
in the present instance, be lost or fail to make an impress up? 
the thinking men, whether engineers or financiers, who are 
responsible for the conduct of the large railway properties 
And furthermore, as no one is quicker to apprecia i 
points of a new machine than men who. have linked their ” 
work with machinery—we doubt not but that the engine one 
and train crews operating the present steam railway gystems 
will welcome the advent of the electric locomotive for long: 


te the fine | 
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haulage work as enthusiastically as they now welcome a new 
all 


ample of the modern high-speed steam locomotive. 

gee hard to imagine a more successful outcome to the tests 
ai Schenectady than that which has been chronicled in the 
< and the commission having this work in charge is de- 
ae of our most hearty congratulations. It now seems 


stain that the work of electrifying the Pennsylvania ter- 
Ce 

jinals and of earrying other projected work involving the use 
| : 

t dectricity in the movement of heavy trains will proceed 
with . 
Jjetrie traffic on the elevated railways of New York city, and 


the same success that has attended the inauguration of 


is will undoubted! attend the placing of the New York Central 
ixomotives in active operation between Croton and the Grand 
(entral station. 


THE FUTURE OF THE STEAM LOCOMOTIVE. 
Recent tests o! large electric locomotives have set the daily 





pres to wonderin: what will be the effect of this new develop- 
nent upon the steam locomotive. The value represented by the 
jomotives in use to-day has been figured out, and the amount 
iss0 large as to raise doubts about the probability of any great 
amount of transformation taking place. The New York 
Bvening Post asked a railroad’ president, whose name is not 
nentioned, what will become of the steam locomotives now in 
iw if it can be shown that operating expenses can be reduced 
iy using electricity as a motive power? The reply was as 
follows: “A glance at the cost of the one item of fuel in the 
recently issued annual statements is enough to interest any 
nilway official in any question promising cheaper motive power, 
but the problem of substituting electricity for steam has not 
passed the experimental stage yet, even for local or suburban 
business. In any event, the locomotives now used will not be 
hauled to the scrap pile. Some way will be found, if necessary, 
That is 
what happened on some of the western roads where oil was 


to convert them from steam into electric locomotives. 


substituted for coal and water.” 

This comparison is hardly satisfactory. The locomotive 
iuilt to burn coal can be adapted to the use of oil without any 
great difficulty, but it is difficult to see what part of the steam 
omotive could be retained with advantage in reconstructing 
it for electrical operation. The tender would, of course, be 
tropped compleicly; next, the boiler would go, and the engine 
proper—that is to say, the two sets of cylinders with their con- 
ueting rods. Next, the driving wheels would be discarded, be- 
tause they are too large to be used with advantage with electric 
otors, which will naturally make a greater number of revolu- 
lis per minute than the old wheels were designed for, and, 
lesides, the driving wheels of the electric locomotive should be 
perfectly balanced—another reason for discarding the steam 
itiers. The truck of the steam locomotive would hardly be 
wutable for an electric locomotive, and it would probably be 
theaper to throw away the old cab and build another. This 
laves us only the cow-catcher, the sand-box, the couplings, 
te tell and the whistle, but the latter would be discarded as 
inefficient, Sifting matters down thus, we see that there are 
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several parts of the steam locomotive which might be retained 
and used in building an electric locomotive, but they are hardly 
of sufficient importance to count much. What will happen, most 
probably, if the steam roads turn to electric traction will be 
this: certain sections, where conditions are suitable, will be 
electrified first, and the steam locomotives thus set free will be 
distributed over other sections of the road, replacing those which 
have been worn out. The electrical zone will only be extended 
gradually, so that even the newest steam locomotives will prob- 
ably see many years of active service—at least, on some part 
of the road. As a matter of fact, no one expects to see all the 
locomotive works of this country thrown out of business within 
the next year or so. 





THE TRANSFORMATION PRODUCTS OF RADIUM. 

The brilliant work conducted by Professor E. Rutherford, 
of McGill University, in the new and important field of radio- 
activity attracted attention in the scientific world abcut a year 
ago. Professor Rutherford showed that radioactivity could be 
explained by assuming the disintegration of the radium atom, 
and that, during this disintegration or degradation to a less 
complex form, there were certain stages or steps in the trans- 
formation which appeared to correspond to definite forms of 
matter in an unstable condition. Radioactive phenomena, ac- 
cording to this theory, are caused by the successive breaking up 
of these different states. It will be remembered that three types 
of rays have been identified, which, for convenience, have been 
designated asa, Bandy. ‘The different stages are themselves 
identified by the character of the radiation which is set up 
The different stages which have here- 


tofore been recognized in the disintegration of radium have 


during disintegration. 


been designated, first as the emanation, which represents the 
product formed by the breaking up of the radium atom itself. 
This emanation, in turn, breaks up, forming the three other 
stages designated as radium A, radium B and radium C. By 


further, persistent, careful work, Professor Rutherford has 
identified two more stages, which he designates as radium D and 
radium E, and it is thought that further investigation will 
bring to light more stages in the change from radium to helium. 

In the Philosophical Magazine for November, an account is 
given of his recent work, the most important discoveries being 
the identification of the radio-lead of Hoffmann, and polonium, 
discovered by Mme. Curie, as the two new products. Their 
properties are predicted as follows: radium D, which is ap- 
parently the same as radio-lead, changes to the next form 
twenty-five times as rapidly as radium, and during this change 
the fB-rays—that is to say, electrons only—are emitted; and 
hence, measured by this radiation, it should be, weight for 
weight, twenty-five times as active as radium itself. Radium 
E, or polonium, has a life of only one year, while that of radium 
is 1,000 years, and, weight for weight, the former should be 
1,000 times as active, measured by the a radiation which it 
gives off only. 

This identification of the two previously discovered sub- 
stances as two stages in the disintegration of radiwn is very 
important, as it simplifies the science; but it will be most sur- 
prising if we find that there is, after all, but one substance 
having marked radioactive properties. 
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Presidential Address of Mr. Alex- 
ander Siemens to the British 
Institution of Electrical Engi- 
neers. 

Mr. Alexander Siemens, the new presi- 
dent of the British Institution of Elec- 
trical Engineers, made his presidential 
address on the evening of November 10, 
1904. In it he discussed the relations of 
capital and labor, the metric system, and 
the new British patent law. He said, in 
part: 

The causes which influence the growth 
of industries, and therefore the rise of 
institutions connected with them, will 
bear further discussion, as they are of 
the most varied character and are an 
apt illustration of the interdependence of 
all factors of modern civilization. Con- 
sidering the features of this civilization 
generally, it will be acknowledged, after a 
short reflection, that its true foundation is 
the lowering of cost of production. In 
other words, the progress of civilization is 
in proportion to the cheapening of the 
articles of consumption. Although this 
may sound purely materialistic, the 
process of lowering the cost of production 
—which implies the employment of all 
the knowledge we can acquire, and of all 
the training the best schools can give us— 
results in greater ease of acquiring the 
necessaries for keeping alive, and there- 
fore it gives us more time to cultivate 
other aspects of our existence. This 
general principle has manifested itself as 
much in the electrical industry as else- 
where, and further progress appears to be 
dependent on further lowering of the cost 
of its products. When we come to enquire 
into the means for carrying out this 
principle, we soon recognize that the so- 
lution of the problem depends upon a 
variety of circumstances, which all in- 
fluence the result, although they may be 
investigated and discussed separately. 
For “internal working”’—if I may say 
so—every industry depends upon three 
principal factors—first, capital, which 
provides the works and the raw material ; 
second, the workman, who converts the 
raw material into the finished product; 
third, the management. 

It is quite idle to try to establish the 
relative importance of these three factors, 
for each one is indispensable, and likewise, 
the prosperity of each one is inseparable 
from the prosperity of the others, so that 
no industrial establishment can flourish 
where these three factors do not cooperate 
harmoniously. As a first condition for 
further progress we should, in fact, 
recognize the identity of interests between 


the capitalist, the workman and the | 
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management, as any measure which is in- 
tended to unduly favor any one of these 
three factors would inevitably increase the 
cost of the product beyond what it ought 
to be, and thereby restrict its sale, thus 
damaging all three. When we examine 
in detail in what way each of the three 
factors can contribute to the lowering of 
the cost of production, we find ample con- 
firmation of the intricacy of the problem. 
The share of capital in the value of the 
finished article is proportional to: (a) 
the cost, depreciation and maintenance of 
the works and their outfits; (b) the cost 
of the raw materials; (c) the profit, repre- 
senting the interest on the total capital 
invested in the undertaking. 

In order to minimize the first item the 
works ought to be carefully planned and 
equipped so as to be careful of turning 
out the maximum quantity of produce, and 
their machinery should be selected and laid 
out in such a way that its wear and 
tear is only due to its legitimate working, 
and that the handling of all materials is 
reduced to a minimum. The second item 
—the cost of raw materials—is too inti- 
mately connected with fiscal questions for 
treatment in this address. 

There is apparently not much difficulty 
in diminishing the third item—the profit 
on the capital invested; but it stands to 
reason that the interest earned on the 
capital could not fall below a certain 
amount without the industry in question 
losing the support of capitalists and col- 
lapsing. The rate of interest may, there- 
fore, be considered a fixed quantity, and 
in order to diminish the amount payable 
under this head it is important to avoid 
burdening an undertaking with more 
capital than is required for setting it up 
as a going concern and for providing a 
reasonable amount of working capital. 

When considering the influence of the 
second factor—the workman—on the 
value of the product, it becomes clear very 
soon that the amount of work turned out 
in a given time has a twofold influence 
on the result, as the time occupied in 
producing an article not only regulates 
the amount of the wages, but also the 
proportion of the dead charges to be 
debited to the article. It is, therefore, 
quite certain that, in order to contribute 
his share to the lowering of cost of pro- 
duction of an article, the workman has 
to turn out a greater number of these 
articles in a given time; and the problem 
is, how to attain this object without en- 
dangering the interest of any one of the 
three principal factors. This sounds al- 
most as if slave labor would prove an 
economic plan in the carrying on of 
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industries. It can, how 
contended that the intent ag be 
man is considered under such ea 
and for this reason alone it should my 
demned, even if there were no _ 
tions to it. There are, however, legitimate 
ways in which the amount of wages to be 
charged against an article can be di 
minished. The most important oie i. 
is the substitution of machine a + 
hand labor, and where this is done si 
skilled labor should be utilized for “4 
ning the machines, under the supervision 
of a few skilled artisans. Here again 
the interests of the workman iter . 
suffer. Whenever he is confronted with a 
new labor-saving machine he airs his old 
grievance that machines will deprive the 
workman of his living, just in the same 
way as he opposed the use of all machinery 
a hundred years ago. The lesson taught 
by experience has evidently not made an 
impression; but nobody can deny that. 
instead of making skilled labor super 
fluous, the introduction of machinery has 
resulted in more skilled workmen being 
employed, and at better wages than befor. 
and similar developments are likely to 
follow when the workman is further re. 
lieved from hard work by his best friend, 
the labor-saving machine. Another fea 
ture of machine work is the greater a- 
curacy that can be attained, so that, while 
the cost of production is lowered, the 
quality of the product is improved; and, 
at the same time, interchangeability of 
parts is secured, which, in itself, con- 
tributes to the lowering of cost. 
Restricting the output has nowadays 
exactly the opposite effect to that intended. 
When the price of an article is raised, 
owing to this supposed remedy, a number 
of consumers begin to do without it an( 
the demand for it diminishes, so that less 
people can be employed on its production. 
Instead, therefore, of securing employ- 
ment for more men, it will endanger the 
continuance of work for those who re- 
strict the output under the mistaken im- 
pression that they are benefiting their 
fellow-workers. Workmen also have a 
rooted objection to seeing machines 
worked by unskilled men, which is ap 
parently based on the mistaken notion 
that such unskilled men are replacing 
skilled workers. They, however, overlook 
the fact that labor-saving machines are 
only introduced where the same articles, 
produced by hand labor, would oe 
expensive for sale; consequently no skill 
workmen could be employed. Another 
fetish of the workman is the desire that 
all workers should be treated alike an 
no preference shown, absolutely ignoring 


other objec. 
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ihe fact that the capable and industrious 
sre more deserving than the lazy and care- 
xs workers. 
gee important capital and labor 
we to an industry, the third factor— 
nanagement—is none the less essential 
for its satisfactory progress. In this term 
is included: (a) the selection of site for 
orks, their planning and their equip- 
ment; (b) the commercial work connected 
sith the business; (c) the arrangements 
for carrying on 0 perations ; (d) the de- 
signing of new apparatus and the investi- 
nation of new methods of manufacture. 
[fis easy to understand that in every one 
of these directions good management can 
jy much to lower the cost of production, 
tut this is hardly the time to discuss all 
these points in detail. Only on the last 
| venture to make a few remarks, as 
proper design is a matter in which the 
nembers of this institution are interested, 
more particular!) those who have only 
reently graduated from a college. Good 
iesign should have for its aim the lower- 
ing of the cost by employing simple, 
«mponent parts, which can easily be ob- 
tamed or cheaply manufactured. The 
first requirement is fulfilled by utilizing 
tandard sizes; and in this respect the 
wrk of the Engineering Standards Com- 
nittee is of the greatest possible impor- 
tance to the industries of this country. 
In addition to these standards much can 
te done to facilitate working by adhering 
iy standard parts in each factory, so that 
it is not necessary to carry an immense 
variety of parts in stock. The designer 
should have an intimate acquaintance 
with the scientiiic principles that come 
into play, and with the ways in which 
they are applied, and he should know, 
if possible, from personal experience, the 
pabilities and |imitations of the work- 
men and the machinery by which opera- 
tis are carried out. It is, however, by 
W means sufficient for preparing suitable 
iksigms to be well acquainted with the 
means employe to execute them. It is 
jist as importani to form an accurate con- 
teption of the problem that is to be solved 
and to possess » thorough knowledge of 
previous attempis in the same direction, 
and of the causes of their success or 
hilur, Another branch of knowledge 
tequired for the good management of 
lictories is careful training in the way 
of conducting experimental investigations, 
‘pled with a good judgment as to 
Thich investigations are worth taking up. 
Yo doubt the list of qualities that ought 
be found in a good manager could be 
ac still further, but enough has 
Nsaid about the three principal factors 
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to show the points which have to be con- 
sidered in the development and working 
of modern industries. 

Besides these internal factors there are 
all the extraordinary circumstances which 
influence the well-being of the industries, 
and it is easy to see, even without enter- 
ing at length into further details, that no 
true picture of the state of an industry 
can be arrived at if only a few features 
of its complicated constitution are to be 
taken into consideration. These remarks 
about industries in general apply naturally 
to the young electrical industry quite as 
much as to the oldest established one. 
There are, however, some features of its 
development which have greatly contrib- 
uted to its rapid rise, and could, perhaps, 
be imitated in other industries to their 
great advantage. At first the long time 
when weak battery currents alone were 
employed—chiefly for telegraphic pur- 
poses—permitted the completion of im- 
portant scientific investigations which, in 
the end, led to the discovery of those 
fundamental laws which form the basis 
of all practical applications of electricity. 
Nor did science desert the industry when 
it began to deal with powerful currents. 
I will only remind you of Mr. Hopkinson’s 
mathematical demonstration in this room, 
that alternating-current machines can be 
worked in parallel. This example is 
particularly interesting, as in this case 
science has pointed out to the engineer 
how he could solve one of his problems. 
Usually the function of science has been 
to prevent its followers from being de- 
ceived by appearances of plausible 
fallacies. By such negative indications 
alone science can give definite answers, 
while its deductions of a positive character 
can not be accepted without further proof, 
owing to the uncertainty of whether all 
premises necessary for the correct solution 
of the problem have been taken into con- 
sideration. For this reason, deductions 
arrived at theoretically should be tested 
by practical application before further 
conclusions are based upon them. Here, 
again, the electrical industry has had a 
great advantage in possessing from its 
very beginning most sensitive instruments 
which, in addition, are easily handled, so 
that the verification of theories has been 
a comparatively easy matter, and it has 
been possible to control, by accurate meas- 
urements, all operations, not only in the 
laboratory, but also in the workshop. 

One feature of electrical measurements 
has contributed more than anything else 
to the rapid rise of the industry, and that 
is the adopting of the same units of 
measurement in all countries. Certainly, 
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there is no doubt about the beneficial effect 
of the adoption of this system (the metric 
system) by all countries, and I have no 
recollection of ever hearing that the 
decimal division adopted by it has ever 
given rise to any difficulties. It is true 
that some modifications have become 
necessary, which were discussed and ac- 
cepted at a series of international con- 
gresses called for the purpose; but, so far 
as I am aware, nobody has ever suggested 
that it would be to the advantage of any 
country to start a system of electrical 
units of its own. In spite of these favor- 
able experiences, we know that there exists 
an obstinate resistance to the general 
adoption of the metric system in this 
country, although it has been shown, over 
and over again, that the reasons for this 
obstruction are based on fallacies, and 
are opposed to the experiences of other 
countries. Such an attitude is very 
largely due to want of practice with a 
thoroughly consistent system of weights 
and measures. 

Among other external factors which in- 
fluence the technical side of industries are 
the patent laws of the various countries 
—a subject of which the most divergent 
opinions have been pronounced. It would 
lead me too far if I attempted to discuss 
all the features connected with the patent- 
ing of inventions, but I should like to 
direct your attention to the fallacy of 
considering a preliminary examination— 
as practised in the United States, for 
instance—to be of any advantage to an 
inventor. That system of examination 
involves as much trouble and expense as 
a lawsuit, but it is no bar to a lawsuit 
being commenced later on, and then the 
same case has to be argued over again. 
A favorable result of such an examination 
is, therefore, in no way a guarantee of 
the validity of the patent. It is, however, 
the business of an inventor to find out 
for himself what has been done before, 
and to make himself thoroughly ac- 
quainted with the subject before he begins 
to suggest improvements. In this work 
he should be assisted by the staff of the 
patent office, or a library for technical 
subjects should be at his disposal, con- 
taining not only patents, industrial de- 
signs, or models and trade-marks, but 
also files of the principal technical and 
scientific transactions and periodicals. 
Searching such records will prove to be a 
liberal education, and will, in the end, 
be of greater advantage to the inventor 
than having this work done for him by 
the members of the staff, who can’ not 
be as well qualified to make the search 
as the inventor himself, as their acquaint- 
ance with the essentials of such a new 
device is necessarily inferior to his. 
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GROUNDED TRANSMISSION 
MEDIUM S~-II. 


BY J. STANLEY RICHMOND. 


EARTH POTENTIAL MEASUREMENTS. 


As mentioned in an earlier article, it 
is necessary for convenience to sometimes 
use in the consideration of electrical 
phenomena, besides absolute and arbitrary 
zeros, two others designated self-zero and 
medial zero; self-zero being that of the 
voltage of the point having the lowest 
voltage and medial zero that of the voltage 
of the middle point electrically in a gener- 
ating and transmission medium. 

Fig. 1 is a diagrammatic representation 
of a so-called insulated transmission 
medium. In practice, however, such insu- 
lation is not obtainable; for, at some point 
or other of the circuit, a lesser or greater 
ground exists. And it is due to the fact 
that such ground with direct-current 
transmission is one day at one point and 
another day at another point that the ex- 
pression arose that “one day our system 
is positive and another day it is negative.” 
It must be understood, of course, whether 
the system is running “negative” or “posi- 
tive,” that the direction of transmission 
remains the same. 

Fig. 2 similarly represents a generating 
and transmission medium, but with the 
low-voltage side of the generating medium 
grounded. As a result, the voltage con- 
ditions can be illustrated as shown in 
Fig. 3, in which BE being the zero line, 
E is the voltage of the pole B, A is the 
voltage of the pole A, and AE is the 
varying voltage of the transmission 
medium. The arbitrary zero and the 
self-zero of this circuit will be that of 
the voltage of the pole B. 

Fig. 4 illustrates, diagrammatically, 
similar apparatus; A being grounded in- 
stead of B, when the voltage conditions 
will have to be represented as in Fig. 5; 
in which AE being the zero line, E is 
the voltage of the pole A, B is the volt- 
age of the pole B, and BE the varying 
voltage of the transmission medium. The 
arbitrary zero of this circuit will be that 
of the voltage of A; while the self-zero 
will be that of the voltage of B. 

Fig. 6 also diagrammatically illustrates 
similar apparatus, but with C (the medial 
point electrically between the two poles) 
earthed, when the voltage conditions will 
have to be represented as in Fig. 7; in 
which CE being the zero line, A is the 
voltage of the pole A, B is the voltage 
of the pole B, AE is the varying voltage 
of one-half of the transmission medium 
and BE the varying voltage of the other 
half of it. The arbitrary zero and the 
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medial zero, in this case, will be that 
of the voltage of C; while the self-zero 
will be that of the voltage of B. 

The writer is inclined to assume that 
electrical condition is the attraction exist- 
ing between the molecules of which matter 
is composed. Voltage, therefore, may be 
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Fie. 1.—INsSULATED TRANSMISSION MEpDiUM. 


described as the degree of such attraction 
and must not be confused with potential, 
which is the ability to do work due to the 
difference between two voltages. Poten- 
tial and not voltage, therefore, is the 
“cause” producing any “effect” designated 
an electrical phenomenon. 
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Incidentally, it may be stated that a so- 
called voltmeter is incorrectly termed. 
Correctly speaking, it should be termed a 
potential meter. For it does not measure 
voltage in respect to a standard zero, but 
only the difference in voltage between (or 
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potential of) two points, the one on one 
body and the other on another body, or 
between two different points of one body. 

To illustrate, in a minor way, the prac- 
tical application of the zero question, take 


the case of special potential meters de- 
vif 
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signed by the writer for the measure- 
ment of earth potentials. 

Fig. 8 is a sketch showing the arrange- 
ment of the scale for a single centre- 
zero potential meter having two ranges 
of five and fifty volts, respectively. As 


a £ 


ae 
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will be noticed, the words “Above” and 
“Below” are used instead of the usual 
signs + and —, and that the centre of 
the scale is marked “Zero.” The binding- 
post, usually marked + on a centre-zero 
instrument, is, in this case, marked 
“Zero.” To take, with such meters, the 
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— between the rails of a surface 
railway and the hydrants with 
: ‘ 
view to tabulating the Voltages of th 
hydrants, the Modus operandi ; e 
follows: me te 
| Each instrument with two insulated 
cords, one long and the other 
accompanied by two bo 8; 
which handles the ms: hi <i 
connection, while the younger one takes 
charge of the rail connection. The elder 
one 1s also provided with printed forms, 
a facsimile of which is marked Fig. § 
and is instructed to be very careful to 
keep his end of the longer cord always 
attached to the “Zero” post of the meter 
throughout the whole set of readi 
while the younger boy holds th we 
§ e other end 
of it on to the near-by rail, which he has 
previously cleaned. The shorter cord, 
which is attached to one of the two 
other binding-posts (according to which 
of the two ranges is being used), is con- 
nected to the hydrant by the elder bor, 
who is instructed to read the deflection 
just the same as he would the variations 
of temperature indicated by a thermon- 
eter: that is, if the deflection of the 
needle is above the zero the reading is 
entered on his form without any sign; 
and, if the deflection of the needle is below 
the zero, the reading is entered with the 
sign — before it. If the deflections of 
the needle are both below and above the 
zero at the same place they are entered 
(to use arbitrary figures) as — 2.50 to 
3.25. To assist in the prevention of mis 
takes, it should be impressed on the reader 
that he should always read and enter 
from a lower reading to a higher reading. 
Fig. 10 is a reproduction of a photo- 
graph of a duplex potential meter (two 
instruments like that before described but 
with the scales graduated for millivolt 
readings), also designed by the writer. 
The lid was removed while the photograph 
was being taken so that the special ar- 
rangements would show up better. Du- 
plex voltmeters, similarly constructe, 
are used for comparative work—compal 
son of the voltages of two bodies with 
that of the voltage of a third one used 
as the zero. Take the case when investl- 
gations are taking place in regard to 8 
surface road, an elevated road and cable 
sheaths (all earthed). First: the surface 
road rails can be connected to the . 
zero posts, while the other post -* 
side of the instrument is connec , Te 
spectively, to the elevated structure . 
the cable sheaths. A second set of “es 
ings can then be taken with the 2 
posts attached to the elevated se pn 
work, while one of the posts om fi 


short, is 
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of the instrument is connected, respec- 
tively, to the rails and sheaths. The 
wiring of these duplex instruments is 
such that the needles move in similar 
directions and equally under similar 
influencing conditions. The comparative 
results are very interesting and instructive. 

Such explanations are rather long; but, 
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in practice, it is remarkable with what 
rapidity and accuracy boys can take these 
readings, even if they have no electrical 
knowledge. 

As a practical illustration of the fore- 
going method of taking potential readings 
and the method of analysis afterward 
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adopted, take the case of one investiga- 
tion made by the writer in a district where 
of two systems (one an elevated and the 
other an overhead trolley) only the trolley 
was being electrically operated. Investi- 
gations were carried out in reference to 
two conditions of operation; which two 
conditions are diagrammatically repre- 
sented, the one in Fig. 11 and the other 
in Fig. 12. When the street rails had no 
load on them for some distance away from 
the elevated structural ironwork, that 
is, when the nearest carload was as in 
Fig. 11, the structural ironwork was 
about five volts above the voltage of the 
street rails in proximity to it; or, vice 
versa, the street rails were about five volts 
below the voltage of the+ adjacent 
structural ironwork. The grounded por- 
tions of the two systems at this point 
had, therefore, a potential of five volts. 
When the carload was on the street rails 
close by the structural ironwork, however, 
as shown in Fig. 12, the structural 
ironwork was only about one volt above 
the voltage of the contiguous street rails; 
or, vice versa, the street rails were then 
about one volt below the voltage of the 
structural ironwork. The grounded por- 
tions of ihe two systems, therefore, had, 
under this changed condition of carload, 
4 potential of only one volt. The lesser 
potential at this point indicated, there- 
fore, the transmission of a much greater 
amount of energy by the grounded returns 
than the higher potential—which is ex- 
plainable, for the voltage of the trolley 
Wire of the street-railway system was 
several hundred volts above the voltage 
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of the street rails; and when a consider- 
able amount of energy was being trans- 
mitted from the trolley wire through the 
cars to the street rails, the latter, as a 
result, were raised in voltage; that is, the 
voltage of the street rails near the 
structural ironwork were raised from — 5 
to — 1. The zero which was used in this 
case—an assumed one—was that of the 
voltage of the structural ironwork at the 
point where the investigations were car- 
ried out. 

Several cases have also come under the 
writer’s observation where of the two re- 
turns (during operation) the street rails 
had the higher voltage. As a result, the 
partial balancing, equalizing or reversing 
of the comparative voltages of the ele- 
vated structural work and the street rails 
appeared to result when the elevated 
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needle of the potential meter (voltmeter) 
do not mislead one; due either to im- 
perfect connections at the terminal leads 
or through the failure to fully consider 
the C = - law analytically. 

As an example of imperfect connections, 
take the case of a poor conductor or in- 
sulating material such as a cement pave- 
ment. Naturally enough, if the terminal 
leads are simply laid on the cement at 
two different points, the contacts made 
are bad ones. To make good connections 
in a case like this, a liberal amount of 
water should be poured on the cement at 
the points between which the readings 
are to be taken; and two tinpails weighted 
with water and with the terminal leads 
attached to them should then be placed 
on these watered points, one pail on one 





Fig. 8.—ARRANGEMENT OF SCALE FOR SINGLE CiNTRE-ZERO POTENTIAL METER. 


trains were passing, so that the potential 
nearly always increased as the distance of 
the elevated trains from the point of in- 
vestigation increased. Care has to be 
exercised, therefore, in concluding, in such 
a case, that a gradually increasing poten- 
tial is due to the gradual cutting out of 
resistances by the elevated motorman at 


point and the other pail on the other 
point. 
As explanatory of an analytical con- 


sideration of the C = E law, take the 


R 
case of the complaint made to the writer 
by a railway company that the men han- 
dling the instailation of its bare cables 


(PIGURES GIVEN ARE VOLTAGES OF THE HYDRANTS TO THE RAILS.) 
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the controller; that is, an increasing po- 
tential between elevated structural work 
and street rails is due, in such case, to 
a decreasing elevated load at the point of 
measurement. 
EARTH POTENTIAL READINGS. 

When potential readings are taken, care 

should be used that the deflections of the 


intended as auxiliaries to its third rail, 
which was in service at the time, were re- 
ceiving severe shocks. 

Fig. 13 is a sketch illustrating in cross- 
section the arrangement of its bare 
auxiliaries and third and traction rails. 

On examination, it was found that the 
inconvenience to the men only resulted 
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when these bare cables were insulated 


(not grounded). A thorough investiga- 
tion gave the following results: 
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meter, however, is explainable, because 
voltage is only one of the factors necessary 
to produce a deflection of the needle; 
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Fig. 10.—DuPLex PoTtENTIAL METER UsEp IN MAktna ELECTROLYTIC SURVEYS. 


Contact, by means of the hands to these 
bare cables and the traction rails, did, 
at times, cause unpleasant sensations of 


for it simply forces the amperage through 


So that C = & 


the resistance. R 


is only 
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Fig. 11.—StrREET Rats witn Loap NEAR TO THE STRUCTURAL IRONWORK. 


such magnitude as to be conclusive to one 
experienced to such that a considerable 
potential, much greater than that shown 
by a potential meter, existed. 

The sensations were only experienced 
by making and breaking contact. They 
were, therefore, not due to alternating 
potential. 

As the sensations were not due to alter- 
nating potential, they were not the result 
of induction caused by the few volt varia- 
tions of the voltage of the third rail. 

As the shocks were rapidly experienced 
if making and breaking were carried out 
rapidly, such could not be due to the 
discharge of inductance (induced charge), 
as in the case of a so-called static con- 
denser. 

When readings were taken with a poten- 
tial meter, the lineal deflections of the 
needle were the same whether the low 
or high range terminals of the instrument 
were used. Such unexpected action of the 


true when the amount of C is sufficient. 
In Fig. 14, consider the meter as having 
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movable coil a resistance of 2,000 ohms: 
and the higher range having, similarly i 
resistance of 10,000 ohms. That the 
voltage of the third rail is 555. Tha 
the traction rails have a voltage of fiye 
(five volts drop). That the insulation re. 
sistance between the third rail and the 
bare auxiliaries is four-tenths of a meg- 
ohm. That the insulation resistance be- 
tween the bare auxiliaries and the traction 
rails is a little over one megohm. That, 
of course, the third and traction rails are 
connected to a generating medium. The 
voltage of the bare auxiliaries will then 
be 400. 


Now by C= = the 2,000-ohm re. 


sistance requires for a true deflection 
400 200 
2,000 ~ 1,000 
amperes. But when the meter is con- 
nected to the bare cables and the trac- 
tion rails, the total resistance controlling 
the C is 2,000 + 400,000 ohms; which, 


amperes, or 200 milli- 








K ; 
by C = R permits of the transmission 
of only — ae 
y 402,000 ~ 1,005 amperes, Or, 


roughly, one milliampere. But it has been 
shown that 200 milliamperes are needed 
for a true deflection under the condition 
of potential existing. As a result, only 
one-two-hundredth of a true deflection will 
be obtained. That is, the meter, instead 
of showing a potential of 400 on the lower 
range of the scale, will only show one 
of two. 

Similarly, the 10,000-ohm resistance 


400 
requires for a true deflection 7) 999 = 


Tivo amperes, or 40 milliamperes. But 
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Fie. 18.—ARRANGEMENT OF BARE AUXILIARIES, THIRD RAILS AND TRACTION RalLs. 


two ranges: the resistance coil of the lower 
one having with the resistance coil of the 


the total resistance governing the a 
of C transmitted is 10,000 + 400,00 











ohms; which amount of C, therefore, is 


oo _ ! 
410,000 1.028 
one milliampere. But, in this case, it 
yas shown that forty milliamperes are 
required to produce a true deflection. As 
a result, only one-fortieth of a true de- 
fection will b: obtained. That is, instead 
of a high range showing a poteutial of 
400, it will only show one of ten. 

Now two volts potential by the lower 
range and ‘en volts potential by the 
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higher range are read by a deflection of 
the needle to the same point on the scale. 
That is, the lineal deflection of the needle 
of a potential meter, in cases similar to 
that under consideration, will always be 
the same whether the low or high range 
terminals are used. And in somewhat 
similar cases, where very small potentials 
are dealt with, as in many instances occur 
when taking the potential of earthed con- 
ductors, the deflections, owing to the small 
amount of C available, will be so slight 
as to be unreadable. Many cases have 
come under the writer’s observation where, 
having obtained a potential of, say, one- 
quarter of a volt between one earthed con- 
ductor and an earthed return and two 
volts between another earthed conductor 
and the same return, he has been unable 
to obtain readings showing a potential 
between the two earthed conductors; 
though, as will be understood, there must 
be one of one and three-quarters volts. 


Fuel-Testing Plant of the United 
States Geological Survey. 

In a recent circular issued by the 
United States Geological Survey, De- 
partment of the Interior, Washington, 
there is described the fuel-testing plant 
which has been erected at. the World’s 
Fair, St. Louis, Mo. All of the appa- 
ratus in the plant has been donated free of 
charge. The circular also details the tests 
which have been, and which are to be, 
conducted at this plant. 
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The Dangers of Producer Gas. 
To THE EDITOR OF THE ELECTRICAL REVIBW: 

In your last issue you reprint an article 
from some foreign paper, upon the dangers 
attending the use of producer gas. The 
statements therein are perhaps correct as 
to pressure producers used in very large 
plants, but the article entirely overlooks 
the suction producer, which is now com- 
ing into very extensive use for powers 
under about 300 horse-power. 

We are driving our machine shop with 
a seventy-five-horse-power Nash engine and 
an R. D. Wood Company suction producer. 
There is never at any time even the slight- 
est trace of the gas in the engine room. 
There are leaks, we know, in the pro- 
ducer and piping, but as there is always 
a partial vacuum, due to the suction of 
the engine, these leaks simply allow air 
to enter. 

When the engine is not running, the 
gas valve is thrown over and all gas passes 
off through the chimney, just like a com- 
mon stove. We do not see how the gas 
is so very dangerous, for though it con- 
tains a very large proportion of the deadly 
carbon monoxide, it also contains a large 
amount of sulphur that gives it a most 
disagreeable odor. 

With the producer plant we are sav- 
ing about $8 a day over the old steam 
plant, and we can not understand why 
this system is not in extensive use in 
electric light service. 

No skilled attention is required and no 
regular engineer, and when properly in- 
stalled the apparatus is fully as reliable 
as steam, and there is an entire freedom 
from danger of explosions. 

We find that we are burning about one 
and one-quarter pounds of pea anthra- 
cite per horse-power-hour. We utilize 
nearly all the hot-jacket water in the 
works, and in the winter we turn the ex- 
haust gases through a small. heater that 
supplies enough steam to warm the shop, 
except in very cold weather, and thus the 
total thermal efficiency of the plant is 
very nearly one hundred per cent. 

S. W. RusHMORE. 

Plainfield, N. J., November 18. 
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Indian National Congress Industrial 
Exhibition. 

The Indian National Congress Indus- 
trial Exhibition will be held in Bombay, 
India, in December, 1904. The Victoria 
Jubilee Institute, Bombay, India, is mak- 
ing an effort to have on file copies of the 
various industrial and scientific publica- 
tions of the United States. 





BOOK REVIEWS. 


“Fowler’s Electrical Engineers’ Year 
Book,” for 1905. Manchester, England. 
Scientific Publishing Company. Leather- 


ette. 589 pages. 4 by 6 inches. Supplied 
by the ExecrricaL Review at 75 cents. 


The 1905 edition of Fowler’s Electrical 
Engineers’ Year Book is the fifth issue 
of this little handbook. Since the first 
issue this book has increased in size by 
100 pages, in spite of careful elimination. 
It contains a complete directory of elec- 
tric lighting and power stations in the 
United Kingdom. In this edition a sub- 
stantial increase has been made in several 
sections dealing with the types and use 
of electrical measuring instruments. Some 
notes are given upon the management of 
dynamos and operating dynamos in par- 
allel. The recommendations of the British 
Standards Committee for generators and 
motors have been embodied in this issue. 
The treatment of alternating currents 
has been increased, while additions have 
been made to the subject of electric trac- 
tion. 


“Private House Lighting,” by Frederick 
H. Taylor. Percival Marshall & Company. 
26 to 29 Poppins Court, Fleet street, Lon- 
don, E. C. Boards, 130 pages, 5 by 74 
inches, 68 illustrations. Supplied by the 
ELECTRICAL REVIEW at 50 cents. 


This book is not intended to be a text 
book for engineers, but it is for the infor- 
mation of those who, though not neces- 
sarily electrically trained, wish to gain 
an intelligent and accurate idea of 
modern practice of electric lighting in 
private houses. It describes the various 
systems of wiring, giving rules for size 
of conductors, the arrangements of cir- 
cuits, lights, switches, ete. A chapter is 
devoted to the proper testing of a com- 
pleted installation. Accessories used in 
wiring a house are described and illus- 
trated profusely. The cost of installation 
and the cost of using electric light are 
taken up in separate chapters. The last 
chapter of the book is devoted to the de- 
scriptions of various types of generating 
plants for private houses. The book is 
written in a simple style, well suited to 
the non-technical reader. 

The Four Track News for December 
partakes a great deal of the holiday spirit. 
There are the usual contributions from 
the editor on the world’s progress, setting 
forth the drift of the time. The “Vest 
Pocket Confidences” is enlarged, and the 
illustrated little histories contain memo- 
rials on “The State Coach of Charles X,” 
“A Unique Memorial,” and “Fulton’s 
Folly.” An interesting illustrated article 
is on “Distinguished Alumni,” by E. B. 
Borst. 
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New Power Plant at Sheffield, 


HIS very interesting power station 
is built on a site affording excep- 
tionally favorable facilities for the 

supply of coal and water, being situated 
between the river Don and the main line 
of the Great Central Railway. The 
northern end of the site is occupied by 
the first portion of the station which has 
just been completed. 

The coal and ash plant is a very com- 
plete one. The coal is discharged from 





By Emile Guarini. 


elevator into a storage chamber from 
which carts or trucks can be loaded. This 
elevator consists of a series of buckets 
carried by an endless steel chain, the 
buckets overlapping each other to prevent 
the chemical and mechanical action of the 
ashes destroying, by their contact, the steel 
chain. The apparatus is driven by a 
seven-horse-power, two-phase motor, with 
speed-reducing gear. 

Two Stirling boilers are at present in- 
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England. 


on a substantial cast-iron bearer; and the 
backs of the furnaces are sealed with 
brickwork carried on a cast-iron bridge, 
below which is fixed a cleaning-out door. 
The driving of the stokers is effected by 
means of two three and one-half horse. 
power, two-phase electric motors per 
boiler, through countershafting by means 
of rawhide belts. Each boiler ig algo 
fitted with its own induced draught ap- 
paratus on the Ellis & Eaves system, 

















THE New Power PLANT AT SHEFFIELD, ENGLAND—EXTERIOR VIEW. 


the railway trucks or trimmed from the 
store directly into the steel coal chutes, 
which are fitted with breeches pipes and 
measuring chambers, through which the 
coal falls by a gravity into the stoker 
hoppers. By an arrangement of valves 
each charge is automatically measured, 
and the amount of coal registered on 
counters. The ashes from the boilers are 
wheeled out in dumping cars, running 
in a tunnel below the firing plates, and 
deposited upon a grid covering the eleva- 


tor hopper. They are then lifted by the 


stalled. Each boiler has 6,210 square feet 
of heating surface and eighty square feet 
of grate area, and is fitted with a Stirling 
type of superheater capable of dealing 
with the full output of steam, which at 
full load is 30,000 pounds per hour. Each 
boiler is fitted with Bennis’s patent quad- 
ruple machine stokers and compressed air- 
furnaces, each arranged with strong cast- 
iron side-bars and seven compressed air- 
bars complete with grids. The front of 
the bars is carried on strong iron strechers 
and rollers, the back-ends being supported 


with the air-heating apparatus patented 
by the chief engineer. Each _ boiler is 
finally provided with a Sturtevant fan 
capable of discharging 45,000 cubic feet 
of air per minute when running at a 
speed of 580 revolutions per minute, 
against a water pressure of two and one- 
fourth inches. The fans are driven by 
two two-phase, thirty-five-horse-power m0 
tors running at 580 revolutions per 
minute. Three feed pumps of the Worth- 
ington long-stroke, vertical, double-acting 
type have been supplied, two of which are 
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Daember 3, 
apable of feeding the four boilers at 
het full output, one pump acting as a 
wm The whole of the steam piping 
wrought steel, lap-welded with cast- 
gel T-pieces, the valves being the Hop- 
Kinson parallel slide type im cast-steel, 
atted with Platnam seats, having to work 
rith superheated steam. The whole of 
the steam piping is covered with non- 
onducting asbestos compound. All pipes 
we carried on roller brackets or sling 


supports where expansion is to be antici-- 


ated. 





ELECTRICAL REVIEW 


The alternators are two-phase, have 
four poles, fixed magnets and revolving 
armatures. The magnets are of circular 
pattern, the coils being mounted on 
laminated pole-pieces projecting radially 
inwards. The armatures are of the tun- 
nel-wound type, the windings being led 
through holes drilled below the surface of 
the core in a direction parallel to the axis 
of the armature shaft. 

The exciters are of the ordinary type, 
and, as stated above, are coupled direct to 
the alternators. The exhaust steam from 
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culating water inlet is at the bottom of 
the water chamber, and the outlet at the 
top. Each condensing plant is provided 
with an eleven-inch Gwynne-type centrif- 
ugal pump coupled direct to a thirty- 
horse-power two-phase motor running at 
750 revolutions per minute. The pump 


has an eighteen-inch diameter gun-metal 
disc, and is capable of passing about 
150,000 gallons of water per hour. The 
air pumps are Parsons vertical compound 
type, three-throw, running at 100 revolu- 
tions per minute. 


Each pump is driven 











Tue New Power PLANt AT SHEFFIELD, ENGLAND—INTERIOR VIEW OF ENGINE Room. 


The prime movers are two 1,500-kilo- 
watt steam turbo-alternators, each with 
tinect-coupled exciter, and fitted with 
mechanical governors for regulating the 
‘peed, also with safety governors for en- 
itely cutting off the steam supply in the 
"ent of the speed becoming excessively 
ligh, due to accident or other cause. The 
turbines are bladed for running condens- 
ng, and are arranged for a working steam 
Mesure of 190 pounds per square inch 
ttthe stop valves. The steam will usually 
te superheated about 150 degrees Fahren- 
tit, the temperature of the steam being 
8 degrees Fahrenheit. 


the turbines is taken to surface con- 
densers in the basement. The tubes are 
of hard-drawn brass, supported in the 
usual way by sagging-plates. The water 
chamber at the end of the condenser is so 
arranged that the covers may be removed, 
and the tubes examined or withdrawn 
without disturbing any pipe connections. 
The cooling surface of the tubes in each 
condenser is about 2,000 square feet, and 
the metal is 18 Birmingham wire gauge, 
and three-fourths inch external diameter ; 
they are fitted into tube plates with tape- 
packed glands at each end. Baffle plates 
are provided where necessary. The cir- 


by an eleven-horse-power, two-phase mo- 
tor, running at 500 revolutions per 
minute. 

Oil coolers are erected in the basement 
below the turbines through which the lub- 
ricating oil for the turbines is passed, and 
cooled by means of cold water. This 
water is obtained from the condensers, 
and, after passing through the coolers, is 
led into the circulating discharge pipe. 

On entering the engine room the steam 
pipes are fitted with stop valves and 
three-inch by-passes for warming up. The 
valves are arranged with extended spindles 
and handwheels, so that they can be 
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worked from the engine-room floor. The 
steam pipes are led to capacious separa- 
tors close to the turbines, the connections 
from the separators including expansion 
pieces. 

A motor-generator set of fifty kilowatts, 
consisting of a continuous-current genera- 
tor of 100 to 140 volts at 750 revolutions 
per minute, is coupled direct to a two- 
phase induction motor of fifty cycles and 
200 volts. 

The high-tension switchboard consists 
of panels of enameled slate mounted in 
steel framework, and equipped with auto- 
matic oil switches and horizontal edge- 
wise instruments. There are nine panels, 
there being two groups of one generator 
and three-feeder panels, with one inter- 
connector panel. Each circuit, together 








g 


500-KrLowaTT Static TRANSFORMER, WITH 
OUTER CAsE REMOVED. 





with all apparatus connected in the same, is 
separated from its neighbors by substantial 
barriers of slate. Isolating switches are 
provided in an accessible position above 
the board, by means of which the ap- 
paratus on any circuit may be readily 
disconnected from the bus-bars and en- 
tirely isolated. The automatic oil 
switches will open on predetermined over- 
loads, and on emergency will safely open 
the maximum load that can occur on 
short-circuit. The high-tension apparatus 
is arranged in the simplest and safest 
manner by the use of series transformers 
for exciting all instruments and auto- 
matic attachments, which are by this 
means isolated from the high-tension cir- 
cuit. All apparatus on the front of the- 
panels is at low tension and connected to 
earth circuits, entirely removing danger 
of shock, and all high-tension apparatus 
within reach at the back of the panels 
is totally enclosed. 


ELECTRICAL REVIEW 


The trunk feeders consist of two pairs 
of five-square-inch concentric cables work- 
ing at a pressure of 2,000 volts, the dis- 
tance between the two stations being about 
two miles. These cables, which are 
drawn into four-inch cast-iron pipes, are 
of the well-known diatrine paper lead- 
covered type. The energy required for 
running the auxiliaries and lighting the 
station is transformed to 200 volts for the 
motors and 100 volts for the lighting by 
five transformers, which are fed through 
variable boosters. The station lighting is 
provided for by thirty-one arc lamps and 
149 incandescent lamps. 

The engine room is traversed by an 
overhead traveler crane constructed to 
deal with daily working loads of twenty 
tons, and is worked by cotton hand-ropes 
hanging to within one foot of the floor 
level. This crane is designed so that at 
any future date it can be converted to 
electric driving. 

Telephonic communication between the 
old and the new power-houses is main- 
tained by two private lines, and speaking 
instruments and by signal bells on the 
switchboard platform. 





A New Electric Capstan. 

M. F. Loppé describes in this article 
a new design of electric capstan, discuss- 
ing the advantages of this method of 
driving. For this work the electric motor 
is well adapted, since it is easily controlled 
and particularly since it gives an excellent 
starting effort. The capstan head is 
placed on a vertical spindle, while the 
driving motor is placed vertically below 
this, with its shaft horizontal. The 
motor is supported on a frame, which 
carries the capstan spindle. The motor 
shaft is geared by a pinion to a fixed 
gear attached to the stationary cap- 
stan base. By this arrangement the 
motor revolves with the capstan head. It 
is a series machine, and is controlled by a 
cylindrical switch operated by a pedal. 
The first downward motion of this pedal 
starts the motor at its lowest speed. By 
successive’ depressions of the pedal, four 
additional speeds are obtained. Upon re- 
leasing the pedal the current is inter- 
rupted, and the motor immediately stops. 
To prevent meddling when the capstan is 
not in use, the pedal is turned sideways, 
and is then thrown out of action. Tests 
of this equipment showed the following 
results: when the tractive effort was 400 
kilogrammes, the speed of the cord was 
0.34 metre per second. The useful power 
corresponding to this is 1.83 horse-power. 
At this load the motor consumed 11.4 am- 
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peres at 220 volts, corresponding to 3.41 
electrical horse-power. The efficiency j 
then fifty-four per cent. The elcine 
of the motor alone is sixty-three per 
and the mechanical efficiency of the i 
stan is eighty-six per cent. At this load 
the motor was running at a speed of 178 
revolutions per minute, the speed of the 
capstan head being 1.54 revolutions per 
second. Characteristic curves of this 
equipment show that a maximum efficiency 
is obtained when the tractive effort is 
about 200 kilogrammes, the speed of the 
cord being one-half metre per second, Ai 
this load the power absorbed was 24 
horse-power, and the efficiency was fifty- 
eight per cent. The maximum output 
of the equipment was obtained when the 
tractive effort was 850 kilogrammes, the 
power being 2.2 horse-power. At this load 
the total efficiency had fallen to thirty- 
seven per cent, and the speed of the cord 
was 0.18 metre per second—La Revw 
Electrique (Paris), October 25. 


ae 
Ozone Generator. 

A new ozone generator has been recently 
brought out in London, and is described in 
the Electrical Review, of that city, for 
November 11. The apparatus consists of 
a mahogany box about sixteen inches by 
twenty-eight inches, lined with asbestos 
board. At one end is a small electric 
fan, producing the necessary circulation 
of air. Several baffle plates are placed 
within the box, on which the ozonizing 
grids are fixed. The box also contains 
a small step-up transformer for producing 
the necessary high potential. 

The baffle plates consist of thin sheets 
of highly insulating material, such as 
micanite, on each side of which sheets of 
copper gauze having forty meshes to the 
inch are fixed. These sheets are connected 
alternately to the two poles of the step-up 





transformer, which gives a potential dif- . 


ference of 4,500 volts, this having been 
found by experiment to he the best press- 
ure for the purpose. ‘The ozonizing sul 
faces have an area of about four square 
feet. As at each corner of each mesh of 
the gauze the wire is necessarily bent 0 
as to form an elevation, which may be 
regarded as a rounded point, there are 
230,400 such points to a square foot of 
the ozonizing surface, giving a total of 


over 900,000 points in the apparatus, from 
each of which a discharge takes place. 


Owing to this extreme subdivision of the 
discharge there is said to be no sparking 


and no formation of nitrous compoun® 


It is said that this apparatus 18 capable 


of ozonizing 30,000 cubic feet of air per 
hour, with * expenditure of sixty walls, 
including all the losses. 


at 
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PROBLEMS OF HEAVY ELECTRIC 
TRACTION.* 
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A study of the general subject of elec- 
rie traction for the suburban lines of 
resent steam roads discloses some inter- 
esting features which do not necessarily 
sige as important factors in the selec- 
tion of equipment for rapid transit lines 
‘y cities or the usual interurban lines. 
Furthermore, the many variables that 
ater into the problem lead to a seri- 
mug question as to the necessity of the 
daborate methods of determining train 
ad motor characteristics which have 
ten put forth in the recent literature 
on heavy electric traction. The advan- 
tage of simpler and shorter methods be- 
comes very apparent. 

Work now in progress for the Long 
sand Railroad Company may be taken 
as typical of projects of this character. 
It is the purpose of this paper to place 
iefore the Institute some of the ques- 
tions brought out in the engineering of 
this work, and to describe more particu- 
larly some of the simple things that were 
done to facilitate decision regarding mo- 
tor equipments for cars. 

The Long Island Railroad system has 
at present two passenger terminals in the 
tty of New York, one at Atlantic 
aenue and Flatbush avenue in the bor- 
ough of Brooklyn and one at the Thirty- 
fourth street ferry in Long Island City, 
tough of Queens. When the great tun- 
tls of the Pennsylvania, New York & 
log Island Railroad Company are com- 
pleted there will be a third terminal for 
the Long Island Railroad passenger traf- 
fc in the borough of Manhattan. From 
the present terminals there branches out 
i extensive system of through and sub- 
han lines, over which is maintained a 
trin service, both express and local, 
reaching all parts of the Island. In ad- 
lion to the suburban service into these 
tminals there is an interchange of traf- 
fe with the Brooklyn Rapid Transit Com- 
mty at two points, and a connection is 
We establishe’| between the subway sys- 
tm of the Long Island Railroad and the 
‘tension of the Rapid Transit subway 
uw being constructed between Brooklyn 
ial the south end of Manhattan. The 
“ompanying map shows the location of 
tie Western lines of the Long Island Rail- 
tal and the new connections which are 
tobe made. 

Ettensive plans for the electrification 


‘4 
tw Presented at the 191st meeting of the Ameri- 
stile Electrical Engineers, New York, No- 
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of the suburban service of this road have routes, as rapidly as the conditions shall 
been under consideration for some years. justify. On some of these routes the 
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Map OF THE PENNSYLVANIA TERMINAL RAILROAD AND WESTERN LINE OF THE LONG ISLAND RaltL- 
ROAD—PorTION TO BE First CONVERTED TO ELECTRICITY SHOWN BY HEAvy LiNES—Con- 
NECTION OF ATLANTIC AVENUE LINE WITH INTERBOROUGH RAILWAY SYSTEM ALSO SHOWN. 


These plans provide for the immediate traffic is of a purely suburban nature, 
adoption of electric traction on the lines providing facilities for out-of-town resi- 


dents to reach Manhattan and Brooklyn. 
|_| t b- 1. On other sections the important traffic 





is an excursion movement to and from 
= New York’s great playgrounds at the 
l 4 ig beaches. For the convenience of the 
suburban residents, a frequent service in 
comparatively short trains is to be pro- 
vided, but for the excursion service com- 
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2-car train; weight 70.6 tons; 2 Westinghouse No. 86 motors; 19.63 gear ; 36-inch wheel ; 
run 1.67 miles, level ; 540 volts. 




















Time, Seconds. Per Cent. Time} g , Mil Kilowatt- Watt-Hours 
Formula. Total Power on Power on. — Hours. | per Ton-Mile. 
SO ee nee 210 187 89 28.6 7.51 63.6 
SSIIRING. 0csa ts. ouwes 210 136 65 28 6 5.76 48.8 
Baldwin Locomo- 
tive Works...... 210 103 49 28.6 4.66 39.5 











CurvE SHEET 1—CoMPARATIVE TRAIN PERFORMANCES COMPUTED WITH DIFFERENT RESISTANCE 
FORMULAS. 


emanating from Flatbush avenue and for paratively long trains are necessary. As 
a progressive extension of electric trac- a result, the number of cars per train in 
tion over all of the strictly suburban this system will vary from one to eight 
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or possibly ten. The initial service, lim- 
ited to a maximum of six cars per train, 
results in fifty-two types of runs vary- 
ing in number of cars per train and 
distance between stops. On some sections 
the lines are fairly free from grades and 
curves, but on others the grades and 
curves are heavier than would be sup- 
posed from a general knowledge of the 
contour of Long Island. These few state- 
ments will indicate, in a general way, 
the complex nature of the problem in- 
volved in the selection of a suitable elec- 
trical system for such a service and in 
the determination of types and sizes of 
apparatus to be used. In the working 
out of large enterprises, important de- 
tails are frequently settled by quite sim- 
ple processes of reasoning. Even in a 


TABLE I. 

Average Speed and Watt-Hours Per Ton- 
Mile-——Comparison of Theoretical Re- 
sults with Actual Tests. 

G. R. G. H. & M. Ry. (Schedule speed 
the same.) Two No. 50-C. Motors. 
Weight of Train, 29.5 Tons. 





Davir Smith Test 





Miles Watt-hours Miles Watt-hours | Miles | Watt-hours 
per hour | per ton mile | per hour | per ton mile | per hour } per ton mile 





1 279 8 279 79.2 27.9 88.2 
2 32.7 90.2 327 81.6 327 81. 
3 we 85.7 30.4 750 304 $42 
4 30.4 115.1 306 111.5 20-6 156 




















D. Y. A. A. & J. Ry. (Schedule speed the 
same.) Four No. 76 Motors. Weight of 
Train, 32 Tons. 











Davis Smith Test 





Test No. Miles | Watt-hours | Miles | Watt-hours| Miles | Watt-hours 
per hour | per ton mile | per hour | per tor mile | per hour } per ton mile 





28.3 9 28.3 4 23.3 9 
6 315 102 315 96 31.5 105. 


7 33 4 95 334 x9 33.4 7. 




















Arnold and Potter Tests. 
Power cut off at same distance from start. 














(Schedule speed not the same.) Hight 
. ne 
G. E. No. 75 Motors. 

Weight Davis Smith Test 

Test No Train 
Tons Miles | Watt-hours| Miles | Watt hours} Miles | Watt-hours 
per hour|per ton mile} per hour/per ton mile} per hourj/per ton mil 
8 228 5 WA 87 27.6 72 27.1 74 
° 201 5 77 m5 234 845 24 se 
w 755 292 102 329 Re 29 869 
MW 18 29.6 mt 306 80.5 30.6 wm 
' 

















complex problem like the one under con- 
sideration, some main points may be de- 
cided in this way. 

(a) The number of cars per train 
varies from one to six, as stated. Hight 
or ten-car trains may be desirable at 
Such variations in train length 
can not be provided for economically with 
electrical locomotives. Motor cars must, 
therefore, be used, and for all except 
trains of one or two cars, more than one 
motor car per train is necessary. The 
multiple-unit system of motor-car opera- 
tion is, therefore, best suited for this 
service, 


times. 
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(6) The greatest flexibility for make- 
up of trains is obtained by making all 
cars motor cars. 





PER HOUR 


MILES 


.¢) co 
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same speed characteristics, so that all mo. 
tor cars are available for all classes of 
service. (Trains may operate as express 
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CuRVE SHEET 2—TeEst No. 2; G. R. G. H. & M. Ry. 


Results. 


Single car; weight 29.5 tons; 2 West- 
Mine SeeCOnd Ss ocak sakncee noe “—— “a inghouse No. 50 C. Motors. 
Distance, miles........ ERG, . a 1.81 Davis formula used in plotting run, 
Schedule speed miles per hour.......... $2.7 82.7 ye par retical speed Curves are 
7 eg SOEs Ses «6.19 4 CORFOnteR ‘for variations im guide ant 
Watt-hours per ton-mile........... 99.2 81 ee 
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CuRVE SHEET 3—TEst No. 





2; G. R. G. H. & M. Ry. 


on ome. Single car; weight 29.5 tons; 2 West- 

. outed. -  inghouse No. 50 C. motors. 

a —. she Ge RepcreR es eters ~ ” a - Sieith formula used in plotting a 
istance, mules .. tree eee eee eee ees oi ~ Note—Theoretical speed curves 

Schedule speed miles per hour. ........ 32.7 32.7 variations in grade and 

Kilowatthours......0 ...2. 20-00. ss 2 

Watt-hours per ton-mile ............... 81.6 81 P ; 


(c) On the other hand the first cost 
of equipment and the cost of maintenance 
and inspection is least, if the motor se- 
lected is of the largest size practicable, 
and the number of equipments required 
is thus made a minimum. 

(d) For a miscellaneous service of 
the character contemplated, all trains, 
both local and express, should preferably 
be provided with equipment having the 


trains shall be able to approxima 


in one direction and as local in the other.) 

(e) For express runs of this suburban 
service, averaging not over five miles 
between stops, a moderately high speed, 
say fifty to fifty-five miles per hour, '8 
found by experience in steam practice 
to be most suitable. For these runs 


therefore, it is essential that the electric 
te these 


speeds. 
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-puture development of the serv- motor-car trains is of 200 horse-power 
a as increase in number of stops nominal rating, two of these being about 
ae in running time, will mean the limit of motor capacity that can be 
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Curvy SHEET 4—Test No. 5; D. Y. A. A. & J. Ry. 







































































wii _——_ ~— Single car; weight 32 tons; 4 West- 
4s 40 140 3 *  inghouse No. 76 motors. 
nage Senn ay ee 11 11 11 Davis and Smith formulas used in 
ae, Bewcienates : Para, - : : * 
dle speed, miles per hour... 28.3 28.3 28.3 ay “iss at dies isa 
oe ine 349 3.49 3.33 Note—Power cut off at same distance 
a 9 #99 94 from start Average speed between 
i al ™ . stops maintained constant by varying 
braking rate. 
Theoretical speed curves are corrected 
for variations in grade and pressure. 
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Curve Sueev 5—Tesr No. 8; ARNOLD AND Porrer. Rwon No. 1. 


Results. 8 cars; weight 228.5 tons; 8G. E. 


= 
Bends... Plotted. test. No. 55 Motors. 


em ARs oh keg aed 188 135.5 Davis formula used in plotting run. 

lle speed. ral tetteeseeseeceeeees 1.02 1.02 Head wind, 15 miles per hour. 

Mat-hours, BRIS PEPDOUL. «6.5, “x 26.6 27.1 Average pressure, 570 volts. 

iim. 203 18.5 Starting current, 300 amp. per motor. 
per ton-mile............. 0. 7 79.4 by wattmeter. 


ee for the motors. Therefore, placed on a truck with thirty-three or 
ice in be provided in  thirty-six-inch wheels and a reasonably 
ate 4 ‘in consideration must short wheel-base. On the basis of con- 
a — will make ition (c), this should be the motor 
motors per ae m num- — adopted, provided the train combinations 
can be effected satisfactorily with motors 

the eget a OF MOTORS. of this size. Condition (f) is also com- 
otor in general use for plied with by selecting the largest mo- 
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tor practicable, as the number of motors 
per train in the initial service will then 
be a minimum. 

GEAR RATIO. 

To meet condition (e), a gear ratio 
must be selected which permits the opera- 
tion of trains at high speed without dam- 
age to the equipment. On the other hand, 
the best starting conditions and least 
heating effect are obtained with high 
gear ratio. The gear ratio should, there- 
fore, be as high as practicable and still 
permit of the maximum train speeds 
necessary for the express schedules. Pro- 
vision must also be made for extra speeds 
which may occur on down grades. From 
observation of the existing service it was 
concluded that it is safe to assume sixty 
miles per hour as a maximum. 

TRAIN WEIGHTS. 

The motor cars of the service are to 
be new steel cars similar to those adopted 
for the Rapid Transit subway. For the 
determination of motor characteristics, 
trailer cars were assumed to have the 
same size and weight of bodies. The 
weights assumed were as follows: 

Motor Car. Trailer. 


Seated Load.... 81,000 Ib. 60,400 Ib. 
Standing Load.. 88,000 Ib. 66,000 Ib. 


These assumed weights are in prac- 
tical agreement with the actual weights 
of the subway equipment. 

The 200-horse-power motor was found 
to be the proper size for the service of 
the subway; but the schedule conditions 
are so different that this in itself does 
not signify that the same motors are 
suitable for the Long Island Railroad 
conditions where the distance between 
stops for the most of the local runs is 
greater than that of the express runs 
of the subway, and the express runs are 
longer in proportion. More or less of 
the usual calculating must, therefore, be 
done to reach a decision as to whether 


‘the characteristics of the standard motor 


of this size are suitable for this service, 
or whether a smaller size could be used 
to advantage. 

In volume xix of the Transactions of 
the American Institute of Electrical En- 
gineers and in the technical press of the 
last two or three years, there are a 
number of interesting papers giving 
theoretical and practical information re- 
garding electric motors for railway serv- 
ice. Of these papers, that of Messrs. Ar- 
nold and Potter on “Acceleration Tests” 
gives some very interesting results of ac- 
tual records of speed-time tests of steam 
and electric trains of different weights, 
illustrated by diagrams which admit of 
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close comparison between theoretical and 
practical results. The scholarly and 
somewhat bewildering papers by Mr. 
Mailloux and by Dr. Hutchinson are of. 


0 20 40 


0 £0 
SECONDS 


ELECTRICAL REVIEW 


The subjects of train resistance, ac- 
celeration rates, and rating of motors have 
been reported on at length and each in- 
vestigator has viewed them from a differ- 


100 120 


CurvE SHEET 6—TEst No. 8; ARNOLD AND PoTtTeR. Run No. 1. 


Results. 
Plotted. 


Time, seconds 

BPIRBROC DUES. 0 s's-s- awe cucu anion << is, 
Schedule speed, miles per hour 27.6 
BRT WARTHOUES oi 0:0. cssgisirecies ssleicena eee 16.7 
Watt-hours per ton-mile................. 72 


1.02 


CURVE-SHEET 7 


© 
SECONDS 


CurvE SuHeet 7—Test No. 11; ARNOLD AND Potter. Run No. 7. 


Time, seconds 

Distance, miles 

Schedule speed, miles per hour 

Kilowatt-hours 

Watt-hours per ton-mile 

interest as representing the academic side 
of some of the problems involved; and 
Mr. Gotshall contributes some very inter- 
esting illustrations of theoretical speed- 
time curves derived for a specific case. 


8 cars; weight 228.5 tons; 8 G. E. 
No. 55 motors. 
Smith formula used in plotting run. 
Head wind, 15 miles per hour. 

27.1 Average pressure, 570 volts. 
18.5 Starting current, 300 amp. per motor. 
79.4 by wattmeter. 


’ Test. 


135.5 
1.02 


~ 


5 cars; weight 148.5 tons; 8 G. E. 
No. 55 motors. 
Davis formula used in plotting run. 
Head wind, 15 miles per hour. 
30.6 Average pressure, 570 volts. 
143 Starting current, 300 amp per motor. 
93.4 by wattmeter. 


ent standpoint. The effect of the inertia 
of rotating parts of a train, previously 
neglected, has also been given its full 
share of importance. With all this in- 
formation at hand, however, there are 
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still some very pertinent questions whj 
arise in the mind of an “sy : 
proaching the solution of such g nie 

Which fellow is right? = 

How much of this tedious 
is necessary ? 

Whether used to Overcome mechani 
friction, head resistance, gravity 
inertia, how much power must be delin 
to the motor cars to move a train fr 
one terminus to the other? 

How close will practice work out 
theory ? 

What allowance must be made for log 
limitations on the possible speed of tra 
equipments ? 

Some of the things that were done 
obtain satisfactory answers to these qua 
tions may be of interest to the membs 
of the Institute. 


I—PLOTTED AND TEST RUNS COMPARED 


caleulati D 


The power required to overcome inert 
and gravity may be calculated with exw 
ness. Train resistance, however, mate 
of head resistance, mechanical fricti 
and skin friction, may be estimated on 
by empirical formulas, based on practi 
tests. Such formulas have been deriy 
and published by various engine 
Owing to differences in character 
equipment and roadbed, nature of { 
train service, design of car bodies 3 
trucks, methods of test, etc., there 1 
material differences in the conclusi 
reached. For ordinary electric-car ser 
on urban and suburban lines, where 
number of stops is frequent and the m 
mum speed is low, the train resistance 
relatively unimportant as compared ¥ 
the effect of inertia and grades, but 
the speed increases the train resistal 
becomes a more important matter. 
lack of agreement of these formulas 
applied to the condition of the Ia 
Island Railroad ave illustrated in 
sheet 1 of the Davis and the Bali 
Locomotive Works formulas are 
tremes; they, therefore, afford a suffi 
illustration of the divergence of authe 
ties on this subject. These formulas 
expressed as follows: 

Baldwin Locomotive Works, 

V 
=3+ 3. 
W. J. Davis, 
R=i44+00V + 
0,004 AV" Fi 4 0.1 (nH) 
T 

R = Train resistance in pounds 
ton of 2,000 pounds. 

V = Velocity in miles per 

A = Cross-sectional area 
square feet. 


hour. 
of cat 
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p= Weight of train in tons of 2,000 


4 Number of cars per train. 
+ 1 “Smith” is one 
qhe formula marked “Smit 
wmsted by one of the authors and has 
; found to give results close to actual 
tice as will be explained in the follow- 
paragraphs. This formula has the 
Jowing expression : 

gil Ul 
pod + 1.67 V + 0.0025 T bie 
The speed-time curves on this sheet are 
viral for a two-car train with cars of 
it and dimensions similar to those 
the Rapid Transit Railway in Man- 
ian, The length of run is an average 
the total Long Island suburban serv- 
. [twill be noted that the power con- 
pption (watt-hours per ton-mile) varies 
nn 39.5 to 63.6, the figure according to 
nri’s formula being sixty-one per cent 
miter than the Baldwin figure. More- 
wif the conditions were such that the 
mige speed of 28.6 miles an hour be- 
vq stations had to be maintained, the 
witime curve of [avis would be im- 
indicable because of no allowance in 
wing to provide for possible delays, 
y. Therefore, whereas the Baldwin 
mula indicates a satisfactory equip- 
at working with very low power con- 
mption, the Davis formula for the same 
gipment shows relatively a very high 
wer consumption and an impracticable 
iment. The necessity of careful in- 
wtigation of this matter in connection 
ih our problem is apparent. 


ade 


don 


of 


APPLICATION OF FORMULAS. 

The essential points which we wish to 
famine are the schedule speeds which 
i be obtained with given equipments, 
power that will be required to obtain 
hse speeds, and the heating effect on 
bnotors, The value of train resistance 
bst determined at full speed, or while 
wing; but except in the case of long 
ms most of the power is consumed in 
teerating. By comparing actual test 
us with plotted runs from start to stop, 
‘get some check on the train resistance 
imulas, but, what is of more immediate 
ipmtance, we get a verification of the 
‘racy of all the elements entering into 
nt calculations, 


To effect a comparison of theoretical 


iS Wi 
» 1A 


re 


11a8 


} Bute with actual tests, some special tests 
4 nade on the Grand Rapids, Grand 
ids re & Muskegon R ailway, and on the 
= Ypsilanti, Ann Arbor & Jackson 
r. "Y m Michigan. These tests were 
cat “rly confined to trains of one car 


The tests reported by Messrs. 
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Arnold and Potter, made at Schenectady, 
were on trains of greater lengths. ‘To 
supplement the single-car data of trains 
of identical composition and equipment, 
theoretical runs were plotted for compari- 
son with some of these Schenectady tests. 
The various comparisons made are sum- 
marized in table 1, which, therefore, shows 
the comparison of theoretical and actual 
results for trains of from one to eight 
cars per train. 

On the G. R. G. H. & M. road the 
equipment consists of two 150-horse-power 
motors mounted on a heavy Baldwin 
truck with Gibbs suspension. The un- 
equipped truck is also of the Baldwin 
make and the entire equipment is of the 
highest standard. On the D. Y. A. A. 
& J. road the equipment consists of four 
seventy-five-horse-power motors mounted 
on rather light trucks. Both roads have 
first-class roadbeds, well ballasted, and 
laid with seventy-pound rails of standard 
A. 8. C. E. section. The tests were made 
on sections of track practically straight 
and level. A chronograph was used to 
determine the speed at every revolution 
of the wheels, and the current and press- 
ure were read by observers simultaneously 
at five-second intervals. From these tests 
speed-time and current-time curves were 
plotted. In making these tests the in- 
structions were to accelerate and brake 
at as high a rate as practicable, therefore 
the curves obtained may be considered as 
representing the best results obtainable 
in practice with the existing conditions. 

For comparison with these actual tests, 
theoretical runs were plotted in which the 
length of run was made the same, the 
average speed was made the same where 
possible, and the average rate of braking 
was assumed to be the same as in the actual 
experiments. The curves were corrected for 
pressure and grade so as to conform as 
closely as possible to the condition pre- 
vailing during the test. The observed 
current readings were plotted and also 
the assumed theoretical values of the cur- 
rent corresponding to calculated speeds. 
The watt-hours per ton-mile were calcu- 
lated from the observed tests either from 
wattmeter readings or by multiplying 
together the simultaneous voltmeter and 
ammeter readings. In the case of cal- 
culated runs, the value was obtained by 
integration, proper allowance being made 
for variation in pressure. The results 
of all the various tests are shown in 
table 1. 

The characteristics of the test curves 
and the comparison with plotted runs 
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on the G. R. G. H. & M. Ry. are illus- 
trated by curve sheets 2 and 3. The dif- 
ferences resulting from the use of the 
Davis or the Smith formula are also 
indicated. 

The D. Y. A. A. & J. Ry. tests are also 
summarized in table 1. The character 
of the results obtained is illustrated in 
curve sheets 4 and 5. In these tests 
there was no coasting, and the conditions 
were such as to cause a considerable drop 
in pressure during the first part of ac- 
celeration. This may have caused suffi- 
cient error in the readings to account for 
the lack of agreement between tests and 
the calculations based on the Smith 
formula. The power curves were plotted 
and the watt-hours per ton-mile were 
computed therefrom as in the other cases, 
but the current curves have not been re- 
produced on these sheets on account of 
the difficulty of plotting them all without 
confusion. The comparison between ac- 
tual results and theoretical runs in the 
case of the Arnold and Potter tests was 
effected in the same manner as for the 
single car tests. See table 1 and curve 
sheets 5, 6, 7 and 8. It is at once evident 
from the comparative curves and the 
table of results that either of the two 
formulas for train resistance is reasonably 
close to the actual conditions. The ex- 
hibits when analyzed lead to the follow- 
ing conclusions as to the relative applica- 
bility of the two formulas. 

The acceleration curve from the Davis 
formula conforms more closely to the 
tests for the D. Y. A. A. & J. car, but 
for the G. R. G. H. & M. car and for 
the Arnold and Potter trains it falls be- 
low the actual curve, in some cases to 
such an extent that the theoretical sched- 
ule speed is below the actual even with 
coasting eliminated. The Smith formula 
gives accelerations practically coincident 
with the G@. R. G. H. & M. tests and 
somewhat higher than the actual for the 
other tests, the difference in any case not 
being sufficient to be misleading in the 
results as to schedule speed. This differ- 
ence may easily be accounted for by dif- 
ference in pressure or inaccuracies in ob- 
servation of instruments. In the case of the 
D. Y. A. A. & J. car the type of trucks 
and the drops in pressure may either of 
them have caused the reduced accelera- 
tion. In the case of the Arnold and Pot- 
ter tests, the most decisive point in the 
comparison is the fact that, under the 
prescribed condition of cutting off power 
at the same distance from the start and 
making the same length of runs in the 
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same time, to follow the Davis formula 
would not only necessitate the elimina- 
tion of coasting, but would require brak- 
ing at a practically impossible rate. In 
other words, if the Davis formula be cor- 
rect the trains could not have made the 


HOUR 


PER 


MILES 


CURVE-SHEET 8 


o 20 40 
SECONDS 


CurRVE SHEET 8—TEst No. 11; ARNOLD AND POTTER. 
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TEST OF. EQUIPMENT SIMILAR TO THAT 
PROPOSED FOR THE LONG ISLAND 
RAILROAD. 

Through the courtesy of the Inter- 
borough Rapid Transit Company and the 
Westinghouse Electric and Manufacturing 


80 100 120 
Run No. 7. 


5 cars; weight 148.5 tons; 8 G. E. 


Results. 
Plotted. Test. No. 55 Motors. 
MUNG PSROGRES < oo5:5 5 cs alien ss ae obese 120 120 Smith formula used in plotting run. 
Distance, miles....... ee a 1.02 1.02 Head wind, 15 miles per hour. 
Schedule speed, miles per hour.......... 30.6 30.6 Average pressure, 570 volts. 
GIO WAUDOUIS 3 5 oo s2cccies: ac0ia cy ses 13.5 14.3 Starting current, 300 amperes per motor. 
Watt-hours per ton-mile.... .. ........ 89.5 93.4 by wattmeter. 


runs in the time that they actually did 
make. The conclusion, therefore, is that 
the Smith formula most nearly repre- 
sents the actual train resistance for all 
of these tests. 

With reference to power required, the 
actual results appear to fall between the 
results obtained with either of the two 
formulas. The calculations based on the 
Smith formula are closer to the actual 
results in most cases. For the G. R. G. 
H. & M. car, where the acceleration curves 
agree, the watt-hours per ton-mile are 
also very close, and in the Arnold and 
Potter tests even with a reduced schedule 
speed the watt-hours per ton-mile are con- 
siderably greater for the Davis formula 
than for the observed tests. The con- 
clusion reached is that the Smith formula 
affords a better basis for calculating the 
average speeds, and is sufficiently close 
for the determination of power required. 
Furthermore, the comparative results with 
these various train weights and types of 
motor, give us a confidence in all the 
assumptions made and in the customary 
use of the motor curves and other data 
furnished by the manufacturer. 


Company it is possible to present the 
record of a special test which has a direct 
bearing on this subject, because the type 
of motor equipment used in the test is 
the same electrically as that recommende| 
for the Long Island Railroad project. 
On January 30, 1903, a test was made on 
the Ninth Avenue line of the Manhattan 
elevated railway, of the sample motors 
submitted by the Westinghouse Electric 
and Manufacturing Company as repre- 
senting the motors which that company 
was to furnish to the Interborough Rapid 
Transit Company. In these tests the 
train weight corresponded closely with the 
weight per motor of the equipment pro- 
posed for the Long Island Railroad and 
the motors were of the same size and 
general characteristics. The length of 
the test run was too short to permit the 
cars to reach maximum speed; as the 
value of train resistance is best determined 
at maximum speed, this test can not by 
itself be considered an absolute check on 
calculated curves. 

When viewed in the light of tests of 
other equipment on longer runs, however, 
it affords a good indication as to how 
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close this specific equipment wil] 
to the theoretical basis of our de 
tions. The results of this test are 
In curve sheets 9 and 10, Curve § 
9 gives the results of a North-bound 
between N inety-third street and 
Hundred and Fourth Street, and ¢ 
sheet 10 gives results for a south-bo 
run on the same section of Toad. Ad 
results are indicated by the solid jj 
and for comparison there are given on 
same curve sheets curves calculated 
the corresponding conditions accordin 
the train resistance formula and 
theoretical methods used in the cale 
tions for the other exhibits hereof 
for all Long Island Railroad deter 
tions. In these tests the braking rate 
not constant but increased as the ; 
decreased, and for comparison the 
braking curve was assumed for the 
retical as for the test run. 

The results in these comparative cy 
are tabulated on the respective sh 
The theoretical run was plotted to ot 
the same average speed as the test, 
involved assuming the power applied 
a longer period than the test in one 
and a shorter period in the other. In 
cases, however, it will be noted that 
power requirements (watt-hours per 
mile) and the square root of mean x 
current are greater for the theoretical 
than for the test. Furthermore, it 
be noted that the average starting 
rent per motor was less in the test { 
in the theoretical run. The conclus 
derived from this exhibit are as follov 

(a) The motor control did not pet 
of the rapid application of power ass 


Conf 


yj 


in the calculations, time being lost 


going from series to parallel. This, | 
ever, did not affect the results adverse 

(b) At the maximum speed when 
rent was on, namely, twenty-six to twe 
eight miles per hour, the theoretical ¢ 
shows practically the same energy 
sumption as the test. This indicates 
the train resistance was practical) 
calculated. [or corresponding sped 
the motor curve, the power required 
cording to theory is in both cases sig 
higher than the power required accor 
to test; this indicates that the Smith 
mula gives a train resistance whic 
slightly higher than the actual res! 
for this equipment. The Das form 
giving higher values than Smith w 
give results still further from the a 
conditions. © 

(c) The calculations for energy § 
sumption and square root of meat Sf 
current give results 8 


the test. 


lightly higher " 
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methods when applied to longer runs with 
higher speeds, but the indications are that 
for such runs the theoretical values will 


(d) The theoretical methods, therefore, 


ve values Which are slightly on the safe 
side for short runs. 
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Curve SHEET 9—COMPARISON OF TEST AND THEORETICAL TRAIN CuRVE Using ActuaL 


BRAKING CURVE. 


Test made on Ninth Avenue line of Manhattan Ry. Co., Jan. 30, 1903. 
Pressure 580 volts; 1 motor car; 1 trailer; weight 62.5 tons; distance 2,065 ft., 93d street to 
104th street ; 2 Westinghouse No 86 motors ; gear 19:63 ; 33-inch wheels. 


Results. 
; 200 —r 
MIANO MNCL WIKHOUL StOD.ces <6 cceccdevewe Sette wesane yisigunenem oe ate 20. 20. 

schedle sna Wiltlp fee SOCEM SOD a, ua tts sen. ence nce egreracneias gasesee 17.05 17.05 
MIRPRAMEHOOIS PCR RUN 8 oy cca ee acid sfc owe cane csese es umeue eset aes fan's 1.93 2.13 
Milnwattliours per CAFC... M32 eek. oc hse cee eeues brian, ae aidaretasa ern 2.475 2.72 
(clafinits (EA Giag 7 Cs AOR RR Sener ce Reo MC e ner Cree err re ae reres rar error 79.3 87.2 
VERE ENO WALLS DOR WEN ret. ee acces Sano cet esa y aetinint ane dtasicaeanise 84.3 92.9 
Square root mean square Current per motor for 85 seconds: ........ ... 149.0 157.5 
Mann CHA TOUU DON INO ION cc. cia octal dia cara sre tas oe. wc de RGN S ware aoe aa wee eee 294.0 325.0 


Smith formul: used in plotting run. 
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CorVE SHEE’ 10—CoMPARISON OF TEST AND THEORETICAL TRAIN CuRVE Ustna AcTUAL 
BRAKING CURVE. 


Test made on Ninth Avenue line of Manhattan Ry. Co., Jan. 30, 1908. 
Patt 580 voits; 1 motor car; 1 trailer; weight 62.5 tons; distance 2,090 feet, 104th street to 
id street; 2 Westinghouse No. 86 motors; gear 19:63; 38-inch wheel. 


Results. 

Test. Theoretical. 

NR winnie 8 8 oF a chav ctuelen eae the 19.32 19.32 

Schedule Speed with 15-second stop... .....2.c.cececcees coccescccececs 16.10 16.10 

Kilowatt-hours OP BUR Saree ree a ae Sota ena dee ee alowe oe eee ee ee 1.91 2.06 

INE DEX CAM eho boc. cea) Sarda i ccdecainadas ct EC 2.415 2.65 

RE OM ee ec 77.0 83.0 

Average kilowatts per train. .......... oF PRP ee hay Mele pats Lg rae 17.8 $2.5 

= root mean square current per motor for 85 seconds........ Mee eet 145.2 157.0 

ONS DOE ON ci cn: av ah dunes waxeres 300.0 325.0 
Smith formula used in plotting run. 


(¢) The tests do not afford direct evi- also be on the safe side and close enough 


lence of the accuracy of the theoretical for all practical purposes. 
(To be concluded.) 


925 


An Interesting Meeting of the Wash- 
ington Branch of American Insti- 
tute of Electrical Engineers. 

The first fall meeting of the Washing- 
ton branch of the American Institute of 
Electrical Engineers was held in the lec- 
ture hall of the George Washington Uni- 
versity on November 16. Colonel Samuel 
Reber, president of the society, in open- 
ing the meeting, delivered a brief and 
forcible address, welcoming the mem- 
bers and visitors and expressing the hope 
“that the work of the coming season will 
broaden the scope of our local activities, 
better our acquaintances with each other, 
bring together all electrical engineers and 
those who are interested in electricity, 
extend the membership and increase the 
influence of our Institute.” 

The topic for the evening was “The 
Transmission of Intelligence,’ but the 
time was not devoted entirely to the dis- 
cussion of the papers presented to the 
Institute in New York at its October 
meeting. Colonel Reber presented the 
subject and stated that “in the entire 
field of human activity there has been 
no greater agent in advancing both the 
intellectual and material progress of man- 


,, kind and in broadening civilization than 


the part played by rapid dissemination 
of information by mail, telegraph, tele- 
phone, submarine cables and by wireless 
communication.” He gave a clear and 
concise account of the earliest mail serv- 
ice commenced in 1544; of the signal fires 
of the American Indians; the French 
semaphore systems; the invention of the 
Morse telegraph and: the Bell telephone. 
Reference to the wireless telegraph sys- 
tem was deferred until a later time, when 
an evening will be given to the subject. 
“The Transmission of Intelligence by 
the Mails” was the title of a valuable 
paper prepared under the direction of 
Postmaster-General Wynne by one of his 
assistants in which the growth of the 
United States postal service, from its 
origin in Boston in 1677 to its great 
magnitude in 1903, when more than 
seventeen billion pieces of first-class mail 
and thirty million pieces of registered 
mail were transported, was outlined. 
“The Early History and Development 
of Telegraphy” was the subject assigned 
to Mr. George C. Maynard, of the Smith- 
sonian Institution, who brought out some 
interesting facts in a ten-minute talk and 
was followed by Mr. J. W. Collins, chief 
operator of the Western Union telegraph 
office, who gave a most interesting .ac- 
count of the present methods of operat- 
ing a great telegraphic system and, at 
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the request of President Reber, closing 
with a statement of the effects of the 
heavy snow-storm on November 13, which 
broke down every wire leading out of 
Washington, except one connecting that 
city with Cincinnati. On that day a 
heavy fall of wet snow lasting about six 
hours formed such an accumulation on 
the wires that many miles of the stoutest 
poles were broken down. Along the 
B. & O. railroad between Washington and 
Baltimore many poles fell on the tracks. 
After these were removed the locomotives 
caught the mass of tangled wires and 
dragged them away. It became neces- 
sary to practically rebuild considerable 
stretches of this line, a task to which the 
company set itself so vigorously that, at 
the end of the third day after the storm, 
fifty out of the ninety Baltimore wires 
were in working order. 

The present methods of telephone con- 
struction and operation were ably ex- 
plained by Mr. E. E. Clement, the well- 
known patent lawyer and electrical ex- 
pert. In discussing the future develop- 
ment of telephony Mr. Clement laid 
much stress upon the probable extensive 
use of automatic telephone exchange sys- 
tems. 

Colonel James Allen, of the United 
States Army Signal Service, gave a short 
account of the history of submarine 
cables, followed by a statement of the 
work of the signal corps in laying the 
cables along the Alaskan coast during the 
past summer, which involved the settle- 
ment of many new problems and the in- 
troduction of new methods to meet the 
peculiar demands of the conditions which 
were encountered. The discussions which 
followed, in which Colonel Reber and 
others took part, brought out the fact that 
the rules and methods heretofore insisted 
upon by foreign cable authorities can 
be advantageously modified in some re- 
spects, and that Americans need not de- 
pend upon foreign countries for their 
submarine cables. 

The proceedings of the evening were 
closed with an exhibition of the Gray- 
Tiffany telautograph which was shown in 
operation by Mr. R. A. Klock who ex- 
plained its working with the aid of elabor- 
ate drawings prepared by him. 

The meeting was largely attended and 
a lively interest in the proceedings was 
manifested in marked contrast with some 
former occasions, in which the time was 
given up to the reading of abstracts of 
formal mathematical papers which had 
been presented to the Institute in New 
York, and published in the technical 


papers. 
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THE AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. 
THE FIFTIETH MEETING, TO BE HELD IN 
NEW YORK CITY, DECEMBER 6 TO 
9, 1904. 


The fiftieth meeting of the American 
Society of Mechanical Engineers will be 
held in New York city, December 6 to 
9, 1904. ‘The headquarters of the asso- 
ciation will be at the society’s parlors, 
No. 12 West Thirty-first street. The 
opening session will be held on Tuesday, 
December 6. The convention will be 
called to order at 9 P. M. on Tuesday, 
in the society's parlor and auditorium. 
Mr. Ambrose Swasey, president of the 
society, will deliver the annual address, 
the subject being, “Some Refinements of 
Mechanical Science.” The reading of the 
president’s address will be preceded and 
followed by a smoker. 

The second session will be held on 
Wednesday morning, December 7, at ten 
ofclock. This session will be held in 
the hall of the Mendelssohn Union, 113 
West Fortieth street, and will be the busi- 
ness session of the annual meeting for the 
reports of the council, tellers and of com- 
mittees of the society. The president 
elected for the ensuing year will be wel- 
comed by the presiding officers. The re- 
port of the committee on the Carnegie 
building will also be presented at this 
session, and a discussion on the proposed 
amendment to the constitution. Any 
new or general business outside of the 
professional papers may be presented at 
this time. 

The following professional papers will 
be taken up: “A New Hydraulic Experi- 
ment,” A. F. Nagle; “A Twist Drill 
Dynamometer,” W. W. Bird and H. P. 
Fairfield. 

At the conclusion of the discussion of 
these papers the members will return to 
the society's headquarters at 12 West 
Thirty-first street, where they will be en- 
tertained at luncheon as the guests of 
the society and the local committee. 
Luncheon will be served in the auditorium 
on the main floor, between 1230 and 2 
P. M. 

Wednesday afternoon has been left free 
for the benefit of those who wish to make 
personal or business engagements of a 
private character. The out-of-town mem- 
bers will be afforded an opportunity of 
visiting points of interest in the city. 

The third session will be held on Wed- 
nesday, December 7, at 8.30 o’clock, in 
the hall of the Mendelssohn Union, when 
the following professional papers will be 
taken up: 
Bowie, Jr.; “Computation of Values of 





“Centrifugal Fans,” A. J. 
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Water Powers and Damages 
Diversion of Water Used for Power” 
Charles T. Main; “An Indicating Sines 
Meter,” Charles E. Sargent > “Staybolts 
Braces and Flat Surfaces, Rules a 
Formule,” Robert S$. Hale: « 

; &; “Condensers 
for Steam Turbines,” 

es,” George I, Rock. 

wood. 

The fourth session will be hela on 
Thursday morning, December 8, at ten 
o’clock, in the hall of the Mendelssohn 
Union. The following papers will be 
read: “Bursting of Four-Foot Flywheels,” 
Charles H. Benjamin; “Influence of Con 
necting Rod Upon Engine Forces,” San. 
ford A. Moss; “Losses in Non-Condens- 
ing Engines,” James B. Stanwood: 
“Power Plant of Tall Office Building.” 
Sterling H. Bunnell; “Presgures and 
Temperatures in Free Expansion,” 4, 
Borsody and R. C. Cairncross (presented 
by Charles E. Lucke). 

At the conclusion of the discussion of 
papers the members will return to the 
headquarters of the society, where they 
will be entertained by the society and the 
local committee at luncheon. 

On Thursday afternoon, December §, 
an excursion will be made for an inspec- 
tion of the power-house of the Inter 
borough Rapid Transit Company, located 
at Fifty-ninth street and the North river. 

On Thursday evening, December 8, the 
annual reception will be held at Sherry’s, 
Forty-fourth street and Fifth avenue. 
The reception of the members and guests 
by the president and president-elect will 
take place at nine o’clock. After the re- 
ception dancing will prevail. Supper will 
be served from ten to twelve o'clock, con- 
tinuously. 

The closing session will be held o 


Caused by 


Friday morning, December 9, at ta | 


o’clock. This session will be held at the 
Society House. The following papers 
will be read: “Fuel Consumption of Loco- 


“motives,” George R. Henderson; “Road 


Tests of Brooks Passenger Locomo- 
tives,” E. A. Hitchcock; “Discharge of 
Water with Steam {from Water-Tube 
Boilers,’ A. Bemeni; “More Exact 
Method for Determining the Efficiency of 
Steam-Generating Appuratus,” A Bement; 
“Forcing Capacity of Pire-Tube Boilers, 
Francis W. Dean. 


——___>——_—— 


The Vanadium Incandescent Lamp. 
It is announced in the Philadelphia 
Public Ledger that Herr Wilhelm von 
Siemens exhibited his vanadium lamp at 
the twenty-fifth anniversary of the Elek- 
trotechnischer Verein, of Berlin, val 
many, which was celebrated on Novembe 
22. No details are given, but it is wi 
that the society will confer a medal “2 
Herr von Siemens, the first of he : 
to be granted every five years for the at 
notable electrical achievement during 


period. 
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American Institute of Electrical Engineers. 





Papers and Discussion on the Problems of Heavy Electric Traction. 


meeting of the American Institute 

of Electrical iingineers was held at 
camegie Hall, New York city, November 
5, The meeting Was called to order by 
President J. W. Lie, Jr., who after a few 
remarks on the great development in 
detrie traction work which had taken 
place, and the pro!ability that the work 
be done in the ncar future would be 
een greater, introiuced Mr. O. S. Ly- 
fri, Jr., who read an abstract of a paper 
rsented by himself and Mr. W. N. 
Snith, entitled “Problems of Heavy Elec- 
trie Traction.” This paper will be found on 
avther page of tis issue. In it the 
authors describe the methods adopted for 


|’ one hundred and ninety-first 


wecting the electrical equipment for that 
wtion of the Long Island Railroad 
vhich is to be operated electrically. 

In opening the liscussion, Mr. L. B. 
Stillwell referred to the typical run of 


a subway train, which was used by the 
authors in their paper, which, he said, 
did not show the performance of the 
fnal subway equipment. In the former 
the method of cuiiing out the rheostat 
vas somewhat irregular, while the ideal 
method called for a regular increase in 
aceleration. The new controllers more 
uarly met these requirements. Another 
pint to be borne in mind in using these 
wsults as a basis of calculation was the 
uethod by which they had been obtained. 
The data had been taken down by ob- 
servers, One reading each instrument at 
short intervals, while other observers 
wade note of the maximum and mini- 
num indications. Where violent changes 
like place this method is not accurate. 
In fact, it had been found that the ac- 
tual acceleration was less than that given 
ty the theory, ‘The various formule of 
train resistance give values too low. It 
8 probable that the error in the Baldwin 
formula was due to the type of train 
ised in the expe:iments in which it was 
ledueed. This train consisted of trail 
‘ars only, which had been run long 
‘ugh to have their bearings worn 
‘tooth. Mr. Stillwell did not think 
tat am accurate determination of the 
tin friction was very important for 
tort runs, since, under these conditions, 
te loss in braking amounts to about two- 
hinds of the total power absorbed by the 
we He exhibited a diagram showing 
‘ express run made during April 
the a year on the Manhattan 

system. In this the predeter- 


mined values are in good agreement with 
those actually obtained. It was pointed 
out also that the brake line, which is 
usually assumed to be straight, is in 
general curved, since with a given press- 
ure on the brake shoes the braking effect 
varies with the speed of the car. Mr. 
Stillwell also called attention to the dif- 
ference in pressure on the wheels of the 
trucks which had been observed during 
certain experiments, when it was found 
that one pair of wheels would slip be- 
fore the other. The effect is due to the 
moments of forces acting on the truck. 
He thought it was advisable to reduce, 
as far as possible, the number of motors 
in the equipment, as this simplified con- 
trol of the system and decreased the ex- 
pense. It also allowed further increases 
to be provided for without adding addi- 
tional motors to the cars. He thought 
that the acceleration to be obtained on 
the Long Island Railroad might be in- 
creased, and this would probably be done 
as a means of increasing the earning 
power of the property. 

Mr. C. O. Mailloux, replying to allu- 
sions to an earlier paper of his own 
on predetermination of speed-time charac- 
teristics, said he was pleased to find that 
his entirely theoretical considerations had 
given results so near to those obtained 
from actual tests, that he had applied the 
formule composed by himself to the con- 
ditions considered in the paper, and had 
found that the curves plotted in this way 
were surprisingly close to those obtained in 
the tests. He pointed out the necessary 
limitations within which empirical for- 
mule of this kind can be applied. They 
are only suitable for runs on straight 
tracks, and can not be used where there 
is a considerable change in grade or many 
curves. Mr. Mailloux held that all the 
formule put forward would necessarily 
be modified as more light is obtained 
and more data compiled, that as there 
are so many variables, no final solution 
can be made. One effect which has been 
ignored is the starting resistance. This 
is undoubtedly responsible for the dis- 
crepancies given in the different formule 
at low speeds. Reference was made to 
the work which is being conducted by 
the railway testing committee at St. 
Louis, and the hope expressed that this 
would do much toward throwing out un- 
reliable equations and possibly improv- 
ing the more satisfactory ones. 

Mr. H. Ward Leonard discussed, at 


some length, the possibilities of what he 
called “heaviest electric traction.” He 
said that an approximate figure for the 
locomotive equipment of the trunk lines 
of this country is 120 horse-power per 
mile of track. This is based upon the 
maximum output of the steam loco- 
motive. On the Pennsylvania Railroad 
it is figured as 555 horse-power per mile 
of track; while on roads where the heavi- 
est freight trains are operated, it amounts 
to about 1,000 horse-power per mile of 
track. The steam locomotive costs about 
five cents per pound, including the 
tender. This, however, amounts to nine 
cents per pound of weight on the drivers. 
He believes that electric locomotives for 
heavy freight service can be built for 
less than that figure when the construc- 
tion has been standardized. He also be- 
lieves that when the equipment of a road 
amounts to 250 horse-power per mile, 
electric traction can replace steam with 
decided economy. The cost of the elec- 
trical equipment will not be more than 
fifteen per cent of the existing capital 
of the road, while electrical operation will 
bring many advantages, such as increase 
in acceleration, decrease in maintenance, 
etc. Comparing the heaviest steam loco- 
motives now constructed with the Oer- 
likon locomotive equipped with the Ward 
Leonard system, he found that the former 
gave 117 pounds per horse-power on the 
drivers, while the electric locomotive 
gave 120 pounds. 

Mr. A. H. Armstrong criticised the 
paper somewhat in detail, pointing out 
what seemed to him to be discrepancies. 
It was said that the curves, as plotted, 
did not agree with the motor characteris- 
tics as assumed. He held that the 
method of computing the temperature of 
the motor, based on the square root of 
the mean square of the current, was not 
reliable. Other losses are ignored, such 
as core losses and brush friction losses, 
and these are very important. 

Dr. Cary T. Hutchinson, referring to 
certain allusions made to his own work 
in this field, said that his method was 
essentially a shorthand, approximate way 
of getting results, which, if correct within 
ten per cent, were entirely satisfactory 
as a first estimate. He had applied his 
method to the conditions assumed in the 
paper, and was pleased to find very good 
agreement. The temperature of the motor 
was a most important factor in selecting 
equipment. This can only be computed 
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the request of President Reber, closing 
with a statement of the effects of the 
heavy snow-storm on November 13, which 
broke down every wire leading out of 
Washington, except one connecting that 
city with Cincinnati. On that day a 
heavy fall of wet snow lasting about six 
hours formed such an accumulation on 
the wires that many miles of the stoutest 
poles were broken down. Along the 
B. & O. railroad between Washington and 
Baltimore many poles fell on the tracks. 
After these were removed the locomotives 
caught the mass of tangled wires and 
dragged them away. It became neces- 
sary to practically rebuild considerable 
stretches of this line, a task to which the 
company set itself so vigorously that, at 
the end of the third day after the storm, 
fifty out of the ninety Baltimore wires 
were in working order. 

The present methods of telephone con- 
struction and operation were ably ex- 
plained by Mr. E. E. Clement, the well- 
known patent lawyer and electrical ex- 
pert. In discussing the future develop- 
ment of telephony Mr. Clement laid 
much stress upon the probable extensive 
use of automatic telephone exchange sys- 
tems. 

Colonel James Allen, of the United 
States Army Signal Service, gave a short 
account of the history of submarine 
cables, followed by a statement of the 
work of the signal corps in laying the 
cables along the Alaskan coast during the 
past summer, which involved the settle- 
ment of many new problems and the in- 
troduction of new methods to meet the 
peculiar demands of the conditions which 
were encountered. The discussions which 
followed, in which Colonel Reber and 
others took part, brought out the fact that 
the rules and methods heretofore insisted 
upon by foreign cable authorities can 
be advantageously modified in some re- 
spects, and that Americans need not de- 
pend upon foreign countries for their 
submarine cables. 

The proceedings of the evening were 
closed with an exhibition of the Gray- 
Tiffany telautograph which was shown in 
operation by Mr. R. A. Klock who ex- 
plained its working with the aid of elabor- 
ate drawings prepared by him. 

The meeting was largely attended and 
a lively interest in the proceedings was 
manifested in marked contrast with some 
former occasions, in which the time was 
given up to the reading of abstracts of 
formal mathematical papers which had 
been presented to the Institute in New 
York, and published in the technical 


papers. 


ELECTRICAL REVIEW 


THE AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS. 
THE FIFTIETH MEETING, TO BE HELD IN 
NEW YORK CITY, DECEMBER 6 TO 
9, 1904. 


The fiftieth meeting of the American 
Society of Mechanical Engineers will be 
held in New York city, December 6 to 
9, 1904. The headquarters of the asso- 
ciation will be at the society’s parlors, 
No. 12 West Thirty-first street. The 
opening session will be held on Tuesday, 
December 6. The convention will be 
called to order at 9 Pp. M. on Tuesday, 
in the society’s parlor and auditorium. 
Mr. Ambrose Swasey, president of the 
society, will deliver the annual address, 
the subject being, “Some Refinements of 
Mechanical Science.” The reading of the 
president’s address will be preceded and 
followed by a smoker. 

The second session will be held on 
Wednesday morning, December 7, at ten 
oclock. This session will be held in 
the hall of the Mendelssohn Union, 113 
West Fortieth street, and will be the busi- 
ness session of the annual meeting for the 
reports of the council, tellers and of com- 
mittees of the society. The president 
elected for the ensuing year will be wel- 
comed by the presiding officers. The re- 
port of the committee on the Carnegie 
building will also be presented at this 
session, and a discussion on the proposed 
amendment to the constitution. Any 
new or general business outside of the 
professional papers may be presented at 
this time. 

The following professional papers will 
be taken.up: “A New Hydraulic Experi- 
ment,” A. F. Nagle; “A Twist Drill 
Dynamometer,” W. W. Bird and H. P. 
Fairfield. 

At the conclusion of the discussion of 
these papers the members will return to 
the society’s headquarters at 12 West 
Thirty-first street, where they will be en- 
tertained at luncheon as the guests of 
the society and the local committee. 
Luncheon will be served in the auditorium 
on the main floor, between 1230 and 2 
P. M. 

Wednesday afternoon has been left free 
for the benefit of those who wish to make 
personal or business engagements of a 
private character. The out-of-town mem- 
bers will be afforded an opportunity of 
visiting points of interest in the city. 

The third session will be held on Wed- 
nesday, December 7%, at 8.30 o’clock, in 
the hall of the Mendelssohn Union, when 
the following professional papers will be 
taken up: 
Bowie, Jr.; “Computation of Values of 


“Centrifugal Fans,” A. J. ~ 
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pons Powers and Damages Caused by 
iversion of Water Used for Power.” 
Charles T. Main; “An Indicatj ‘ 
Meter,” Charl S =n 

; es E. Sargent; “Staybolts 
Braces and Flat Surfaces, Rules pies 
Formule,” Robert ‘S$. Hale > “Condense 
for Steam Turbines,” George I. ang 
wood. , 

The fourth session will be held on 
Thursday morning, December 8, at ten 
o’clock, in the hall of the Mendelssohn 
Union. The following papers will be 
read: “Bursting of Four-Foot Flywheels,” 
Charles H. Benjamin; “Influence of Cn. 
necting Rod Upon Engine Forces,” San- 
ford A. Moss; “Losses in Non-Condens- 
ing Engines,’ James B. Stanwood: 
“Power Plant of Tall Office Buildings” 
Sterling H. Bunnell; “Pressures ai 
Temperatures in Free Expansion,” 4, 
Borsody and R. C. Cairncross (presented 
by Charles E. Lucke). 

At the conclusion of the discussion of 
papers the members will return to the 
headquarters of the society, where they 
will be entertained by the society and the 
local committee at luncheon. 

On Thursday afternoon, December 8, 
an excursion will be made for an inspec- 
tion of the power-house of the Inter. 
borough Rapid Transit Company, located 
at Fifty-ninth street and the North river. 

On Thursday evening, December 8, the 
annual reception will be held at Sherry’s, 
Forty-fourth street and Fifth avenue. 
The reception of the members and guests 
by the president and president-elect will 
take place at nine o’clock. After the re- 
ception dancing will prevail. Supper will 
be served from ten to twelve o'clock, con- 
tinuously. 

The closing session will be held on 
Friday morning, December 9, at ten 
o’clock. This session will be held at the 
Society House. The following papers 
will be read: “Fuel Consumption of Loco- 


“motives,” George R. Henderson; “Road 


Tests of Brooks Passenger Locomo- 
tives,” E. A. Hitchcock; “Discharge of 
Water with Steam from Water-Tube 
Boilers,” A. Bement; “More Exact 
Method for Determining the Efficiency of 
Steam-Generating Apparatus,” A Bement; 
“Forcing Capacity of Fire-Tube Boilers, 
Francis W. Dean. 


— + > > << 


The Vanadium Incandescent Lamp. 

It is announced in the Philadelphia 
Public Ledger that Herr Wilhelm von 
Siemens exhibited his vanadium lamp # 
the twenty-fifth anniversary of the Elek- 
trotechnischer Verein, of Berlin, Ger 
many, which was celebrated on November 
22. No details are given, but it 1s s@ 
that the society will confer a medal upon 
Herr von Siemens, the first of 8 series 


to be granted every five years for the most 
outahis electrical achievement during 


period. 
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Papers and Discussion on the Problems of Heavy Electric Traction. 


meeting of the American Institute 
of Electrical ingineers was held at 
camegie Hall, New York city, November 
5, The meeting was called to order by 
President J. W. Lies, Jr., who after a few 
wmarks on the gicat development in 
detric traction work which had taken 
pace, and the pro! ability that the work 
» be done in the svar future would be 
wen greater, intro:iuced Mr. O. 8S. Ly- 
ford, Jr., who read 2n abstract of a paper 
presented by himself and Mr. W. N. 
Snith, entitled “Problems of Heavy Elec- 
tie Traction.” This paper will be found on 
wother page of (sis issue. In it the 
authors describe the methods adopted for 
wlecting the electr' al equipment for that 
win of the Long Island Railroad 
which is to be operated electrically. 
In opening the <liscussion, Mr. L. B. 
Sell referred to the typical run of 
a subway train, which was used by the 
authors in their paper, which, he said, 
did not show the performance of the 
fnal subway equipment. In the former 
the method of cuiting out the rheostat 
vas somewhat irregular, while the ideal 
method called for a regular increase in 
aceleration. The new controllers more 
nearly met these requirements. Another 
pint to be borne in mind in using these 
results as a basis of calculation was the 
method by which they had been obtained. 
The data had been taken down by ob- 
wivers, one reading each instrument at 
sort intervals, while other observers 
uade note of the maximum and mini- 
num indications. Where violent changes 
take place this method is not accurate. 
In fact, it had been found that the ac- 
tual acceleration was less than that given 
by the theory. The various formule of 
tain resistance give values too low. It 
is probable that the error in the Baldwin 
formula was due to the type of train 
wed in the experi:nents in which it was 
iedueed. This train consisted of trail 
‘ts only, which had been run long 
‘tough to have their bearings worn 
‘wooth. Mr. Stillwell did not think 
tat an accurate determination of the 
in friction was very important for 
“* 7m, since, under these conditions, 
"08 In braking amounts to about two- 
= of the total power absorbed by the 
1. He exhibited a diagram showing 
Hcy express run made during April 
wa year on the Manhattan 
system. In this the predeter- 
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mined values are in good agreement with 
those actually obtained. It was pointed 
out also that the brake line, which is 
usually assumed to be straight, is in 
general curved, since with a given press- 
ure on the brake shoes the braking effect 
varies with the speed of the car. Mr. 
Stillwell also called attention to the dif- 
ference in pressure on the wheels of the 
trucks which had been observed during 
certain experiments, when it was found 
that one pair of wheels would slip be- 
fore the other. The effect is due to the 
moments of forces acting on the truck. 
He thought it was advisable to reduce, 
as far as possible, the number of motors 
in the equipment, as this simplified con- 
trol of the system and decreased the ex- 
pense. It also allowed further increases 
to be provided for without adding addi- 
tional motors to the cars. He thought 
that the acceleration to be obtained on 
the Long Island Railroad might be in- 
creased, and this would probably be done 
as a means of increasing the earning 
power of the property. 

Mr. C. O. Mailloux, replying to allu- 
sions to an earlier paper of his own 
on predetermination of speed-time charac- 
teristics, said he was pleased to find that 
his entirely theoretical considerations had 
given results so near to those obtained 
from actual tests, that he had applied the 
formule composed by himself to the con- 
ditions considered in the paper, and had 
found that the curves plotted in this way 
were surprisingly close to those obtained in 
the tests. He pointed out the necessary 
limitations within which empirical for- 
mule of this kind can be applied. They 
are only suitable for runs on straight 
tracks, and can not be used where there 
is a considerable change in grade or many 
curves. Mr. Mailloux held that all the 
formule put forward would necessarily 
be modified as more light is obtained 
and more data compiled, that as there 
are so many variables, no final solution 
can be made. One effect which has been 
ignored is the starting resistance. This 
is undoubtedly responsible for the dis- 
crepancies given in the different formule 
at low speeds. Reference was made to 
the work which is being conducted by 
the railway testing committee at St. 
Louis, and the hope expressed that this 
would do much toward throwing out un- 
reliable equations and possibly improv- 
ing the more satisfactory ones. 

Mr. H. Ward Leonard discussed, at 


some length, the possibilities of what he 
called “heaviest electric traction.” He 
said that an approximate figure for the 
locomotive equipment of the trunk lines 
of this country is 120 horse-power per 
mile of track. This is based upon the 
maximum output of the steam loco- 
motive. On the Pennsylvania Railroad 
it is figured as 555 horse-power per mile 
of track; while on roads where the heavi- 
est freight trains are operated, it amounts 
to about 1,000 horse-power per mile of 
track. The steam locomotive costs about 
five cents per pound, including the 
tender. This, however, amounts to nine 
cents per pound of weight on the drivers. 
He believes that electric locomotives for 
heavy freight service can be built for 
less than that figure when the construc- 
tion has been standardized. He also be- 
lieves that when the equipment of a road 
amounts to 250 horse-power per mile, 
electric traction can replace steam with 
decided economy. The cost of the elec- 
trical equipment will not be more than 
fifteen per cent of the existing capital 
of the road, while electrical operation will 
bring many advantages, such as increase 
in acceleration, decrease in maintenance, 
ete. Comparing the heaviest steam loco- 
motives now constructed with the Oer- 
likon locomotive equipped with the Ward 
Leonard system, he found that the former 
gave 117 pounds per horse-power on the 
drivers, while the electric locomotive 
gave 120 pounds. 

Mr. A. H. Armstrong criticised the 
paper somewhat in detail, pointing out 
what seemed to him to be discrepancies. 
It was said that the curves, as plotted, 
did not agree with the motor characteris- 
tics as assumed. He held that the 
method of computing the temperature of 
the motor, based on the square root of 
the mean square of the current, was not 
reliable. Other losses are ignored, such 
as core losses and brush friction losses, 
and these are very important. 

Dr. Cary T. Hutchinson, referring to 
certain allusions made to his own work 
in this field, said that his method was 
essentially a shorthand, approximate way 
of getting results, which, if correct within 
ten per cent, were entirely satisfactory 
as a first estimate. He had applied his 
method to the conditions assumed in the 
paper, and was pleased to find very good 
agreement. The temperature of the motor 
was a most important factor in selecting 
equipment. This can only be computed 
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when all the factors entering into the 
heating are taken into consideration. 
Applying his own method to this deter- 
mination, he had found that the heating 
of the motors in the various cases pre- 
sented in the paper would, in most cases, 
be excessive and not permissible. 

Professor W. S. Franklin, referring to 
the discrepancy of the various train re- 
sistance formule, said that those who had 
put forward these were striving to obtain 
something that did not exist. There are 
too many variables, and the element of 
chance enters into this question so largely 
that there can be no equation which will 
fit all the conditions. He thought that, 
rather than searching for a formula ap- 
plicable to all conditions, engineers 
should turn their attention toward find- 
ing out what are the ranges of variation 
which must be expected in practice, and 
what factor of safety should be assumed 
in order that the service may be main- 
tained. 

Mr. Elias E. Ries said that a large 
percentage of the total load was composed 
of dead load. He thought that railway 
men should turn their attention toward 
this, with a view of diminishing the dead 
load. 

In reply to these remarks, Mr. W. N. 
Smith presented the formula which he 
had put forward as simply tentative, and 
which was justified by the good results 
which it gave. He did not think the 
starting resistance of the train entered 
much into the problem where the runs 
are fairly long. In regard to predeter- 
mining the temperature of the motors, 
this could only be done in the way sug- 
gested when the consulting engineer had 
at his fingers’ ends a large amount of 
data on motor operation. This is purely 
a problem for the designer, whose duty 
it is to meet the conditions prescribed 
by the consulting engineer. Another 
factor entering into this question is that 
of the relative positions of the motors. A 
slight change here may cause a considera- 
ble difference in temperature, due to 
better ventilation or other cause. It is 
impossible to allow for all these factors. 
He laid stress upon the value of the 


graphical methods of solving such prob- 
lems since they are quick, easy and check 
themselves at all points. 

Mr. O. S. Lyford said that the dis- 
crepancies pointed out by Mr. Armstrong 
were due partly to the source from which 
their information had been obtained. 
They had made use of the Institute 
Transactions and there was, no doubt, 
some error in the reproduction of the 
curves. Some of the apparent incon- 
sistencies were due to the conditions 
assumed. 
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Report of the Canadian Commission 
on Electrothermic Processes for 
the Production of Iron. 

Last December the minister of the 
interior of the Dominion of Canada ap- 
pointed a commission to investigate and 
report upon the different electrothermic 
processes employed in the smelting of 
iron ores and the making of different 
classes of steel. This commission was to 
proceed to Europe, visiting different 
plants in operation, and obtain such data 
as could be had. It consisted of Dr. 
ikugene Haanel, superintendent of mines, 
chairman, and Mr. C. E. Brown, electrical 
engineer. After reaching England, Mr. 
W. W. Harbord was retained as metal- 
lurgist of the commission. ‘The report of 
this commission has been issued. It con- 
tains the reports of the chairman and of 
the electrical engineer and the metal- 
lurgist. ‘There have also been appended 
descriptions of other processes which have 
not yet been put in application. The 
whole report is the most complete review 
of the electrical production of iron which 
has yet been published. 

The first point to be visited was that 
using the Kjellin process, at Gysinge, 
Sweden. At these works steel of superior 
quality is made by melting together char- 
coal, pig and scrap in electric furnaces 
of the induction type. This furnace was 
described in the ELEcTRIcAL REVIEW, 
volume xliv, page 503. The process does 
not admit of purification of materials, and 
the quality of steel depends upon the 
purity of the component materials em- 
ployed. A furnace of this type, using 
600 horse-power, costs, according to Mr. 
Kjellin, about $4,000. Mr. Brown reports 
that the absorption of electrical energy per 
ton of product was, in one case, 0.16, and 
in another, 0.145 electrical horse-power- 
year. Mr. Harbord reports that the es- 
timated cost of steel in this process is $34 
per ton of 2,000 tons. The cost per elec- 
trical horse-power per year at this estab- 
lishment is $11.50. 

The next establishment visited by the 
commission was at Kortfors, Sweden, 
where the Héroult process of making steel 
has been in operation. The furnace, when 
visited by the commission, was used for 
making ferrosilicon. Its operation was 
shown, but no measurements were made, 
and the same furnace was to be tested 
later at La Praz, the establishment next 
visited. 

The Héroult furnace used at La Praz 
is of the tiling pattern. It consists of 


a cast-iron casing lined with dolomite 
brick, with magnesite brick around the 
openings. Electrical energy is passed into 





pa furnace by means of two large les. 
rodes inserted through the Toot of th 
furnace. At the Kortfors furnace th : 
electrodes were watcr-jacketed for a ie 
distance above and below their cae 
through the iron casing of the roof . 
alternating current of 4,000 amperes, 110 
volts, was employed. Regulation 18 ge. 
cured by adjusting the width of the air- 
gap between the electrodes and the slag 
line. The electrodes are thirty-six ns. 
metres on the side, 107 centimetres lons 
made from retort carbon. M, Heroult 
states that a furnace which holds a charge 
of 2,500 kilogrammes costs, with the 
necessary equipment complete, about 
$10,000. This does not include the gen- 
erating machinery. Measurements made 
on this furnace showed an absorption of 
electrical energy per ion of steel amount- 
ing to 0.153 electrical horse-power-year 
(English unit). If tapped before the con- 
tents are completely purified, the product 
may be employed for structural steel, 
The energy consumed then is only one- 
tenth of a horse-power per year per ton, 
Various grades of steel are made at the 
La Praz works, among these being steel 
of exceptional harness, medium hard 
steel, tough steel, and tough mild steel 
Some experiments were made at this fur- 
nace in the production of pig, which 
showed the simplicity of the process for 
producing iron ores clectrically. These 
experiments were noi intended to give a 
figure indicating the cost of production of 
pig iron by this process. 

The Stassano process, which is eu- 


ployed at Turin, Italy, was investigated. 
This furnace is of the arc type, and makes 
use of three-phase, alternating currents 


at ninety volts an! +400 amperes pe 
phase. Three electrodes nearly meet in 
the centre of the furnace. The distance 
apart is regulated hydraulically. The fur- 
nace is rotated during operation so as t0 
produce a proper intermixture of the 
melting mass. A furnace of this type, 
having a capacity of 1,000 horse-power, 
would cost about $5,000 and have a 
output per day of four or five tons, de- 
pending upon the quality of the ore used. 
Twenty such furnaces would be required 
to give an output of 100 tons per day 
A current of 4,900 amperes at 150 volts 
would be used. The clectrodes are cylin: 
drical, fifteen centimetres in diameter, and 
about one and one-hal{ metres long. One 
man is required at each furnace to regu 
late the arc, and one for charging two 
furnaces, if provided with proper <4 
chinery. Five men are required for taf 
ping six furnaces. 


At Livet, Isere, Keller 


France, the 








0) 





rocess was investigated. Here the most 
important experiments were conducted. 
This furnace was described in the Exc- 
mcaL Review, volume xlii, page 794. 
It is of the resistance type, and is con- 
tinuous in its operation. In shape the 
furnace resembles the ordinary blast fur- 
nace, the charge being fed in at the top 
and gradually sinking to the bottom as 
the finished product is drawn off. When 
material is to be purified a further treat- 
ment takes place before the charge is 
drawn. ‘The clectrodes are eighty-five 
centimetres ov the side, each being made 
up of four sivaller electrodes about one 
and one-half mictres in length. It is said 
that the waste of the electrodes is very 
small. After ihirteen days of continuous 
operation the: had decreased in length 
only one-thiri. These electrodes were 
employed for 2 furnace having an output 
of ten tons per day of twenty-four hours. 
With this furnace three sets of experi- 
ments were niide: first, the electrical re- 
duction of irom ore, in order to obtain 
different classes of pig; second, the elec- 
trical reduction of iron ore containing a 
definite amount of carbon in the charge, 
with a view of ascertaining the amount 
of electrical energy absorbed in the pro- 
duction of one ton of pig iron; third, the 
manufacture of ordinary steel of good 
quality from the pig manufactured in the 
preceding experiments. The different 
classes of pig iron were obtained without 
difficulty, the men employed being ordi- 
nary Italian laborers without any special 
training. 

The data obtained from the electrical 
experiments are given in Mr. Brown’s re- 
port. ‘The cost per ton of pig with 
Keller’s process is $10.71. The energy 
consumed yas 0.226 electrical horse- 
power-year, aud this is charged for at the 
tate of $10 per horse-power-year. The 
experiments performed at Livet have 
shown that io produce 100 tons per day 
will require 9,750 electrical horse-power 
at the electrodes of the furnace. To pro- 
Vide for this and other necessary work, 
the generating plant should be rated at 
not less than 11,000 horse-power, or 
1,000 hydraulic horse-power. For a 
plant having such an output, Mr. Keller 
would advis: the installation of five 
active furnaces, each furnace having four 
hearths, an each furnace capable of ab- 
‘orbing 2,000 horse-power. The pressure 
would be seventy volts per group of two 
hearths. The current intensity corre- 
‘ponding to this power, and assuming a 
power-factor of seventy-five, would be 
*8,000 amperes, or 14,000 amperes per 
hearth, During the commission’s visit the 
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Livet furnaces were working with an in- 
tensity of 12,000 amperes. 

In the section of the report covering the 
work of the electrical engineer, the ar- 
rangements adopted for determining the 
energy consumption are described, and the 
results are given. Some of these have al- 
ready been quoted. It was found that the 
cost of electrical energy per ton of ingot 
by the Kjellin process was $1.60, this 
being charged for at the rate of $10 per 
horse-power-year. In the hearth furnace 
the cost of energy per ton of ingot at the 
same rate is $1.70 in one experiment, and 
$1.11 in another, the first being for soft 
steel, and the other for tool steel. With 
the Keller process the cost of electrical 
energy per ton is $1.25. 

Probably the most interesting part of 
this report is that contributed by the 
metallurgist. Mr. Harbord describes the 
various experiments conducted, giving, in 
each case, the raw material used and the 
product. The latter was tested mechanic- 
ally and analyzed. 
were encountered in the work. The fol- 
lowing is his summary: 

The three processes of electric steel 
manufacture which the commission has 
had an opportunity to investigate are all 
capable of producing equally good steel, 
and the selection of one or the other will 
depend upon local conditions. . 

The Kjellin process is undoubtedly the 
nearest approach to the crucible process, 
but, given a high-class pig iron and scrap, 
has much to commend it. A special point 
being that the operation is conducted in 
a closed crucible or hearth, and there is 
no possibility of impurity being intro- 
duced by contact with electrodes. Its ap- 
plication, however, is limited, and al- 
though some purification can be effected 
during melting, the quality of the steel 
will largely depend upon the raw material 
being very pure, in the same way, although 
to a somewhat smaller extent, than in 
the crucible process. To what extent 
phosphorus, etc., can be removed, the ex- 
periments did not determine. 

On the other hand, furnaces of the re- 
sistance type, with electrodes, can treat 
phosphoric scrap and pig iron in the same 
way as the gas-fired Siemens furnace. 
The neutral atmosphere and the intense 
heat which it is possible to obtain enable 
very basic slag3 to be used, and the me- 
chanical arrangements allow the ready re- 
moval of the slag, so that a pure, non- 
oxidizing slag, to remove the last traces 
of phosphorus, can be ensured at the end 
of the operation. This undoubtedly opens 
a larger field for the resistance furnace, 
as in the many districts common scrap 
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can be obtained at a moderate price, where 
materials suitable for the induction fur- 
nace could only be obtained at a prohibi- 
tive price. They are, as regards quality, 
both able to make highest class carbon 
steels, but, from a practical point of view, 
the resistance furnace is more adaptable 
as regards its raw material, and has the 
advantage of being very similar in general 
design to the ordinary Siemens furnace, 
so that, so far as metallurgical operations 
are concerned, repairs, ete., an ordinary 
steel smelter could, in a very short time, 
manage the furnace as easily as the gas- 
fired Siemens furnace. 

In the present stage of development 
neither type of furnace can be regarded 
as a competitor of either the Siemens or 
the Bessemer processes for the production 
of rail and structural rail. It can only 
compete successfully in the production of 
high-class crucible steel or steels for ord- 
nance and other special purposes, made 
in the Siemens furnace. In such cases, 
where very large steel castings are re- 
quired, of crucible steel quality, several 
electric furnaces, working so that they 
could be tapped into a common receptacle 
before pouring the steel into the mould, 
should give excellent results and be much 
more economical than the crucible process. 
Under favorable conditions, electric 
energy might compete with gas as regards 
cost, but until it is possible to use fur- 
naces of from thirty to forty tons capacity, 
the extra labor charges inseparable from 
small furnaces will prevent them from 
holding their own against the Siemens 
and Bessemer processes. 

The following are the conclusions given 
by Mr. Harbord as the result of his in- 
vestigations into the metallurgical produc- 
tion of steel and the electric smelting of 
pig iron. Steel equal in all respects to 
the best Sheffield crucible steel can be 
produced either by the Kjellin, Héroult 
or Keller processes, at a cost considerably 
less than the cost producing high-class 
crucible steel. 

At present, structural steel, to compete 
with Siemens or Bessemer steel, can not 
be economically produced in electric fur- 
naces, and such furnaces can be used 
commercially for the production of only 
very high-class steel for special purposes. 

Speaking generally, the reactions in the 
electric smelting furnace, as regards the 
reduction and combination of iron, silicon, 
phosphorus and manganese, are similar to 
those taking place in the blast furnace. 
By altering the burden and regulating the 
temperature by varying the electric cur- 
rent, any grade of iron—gray or white— 
can be obtained. The change from one 
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grade to another is effected more rapidly 
than in the blast furnace. 

Gray pig iron, suitable in all respects 
for acid steel manufacture, either by 
the Bessemer or Siemens process, can be 
produced in the electric furnace. 

Gray pig iron, suitable for foundry 
purposes, can be readily produced. 

Pig iron, low in silicon and sulphur, 
suitable either for the basic Bessemer or 
the basic Siemens process, can be pro- 
duced, provided that the ore mixture con- 
tains oxide of manganese, and that a basic 
slag is maintained by suitable additions 
of lime. 

It has not been experimentally demon- 
strated, but from general considerations 
there is every reason to believe that pig 
iron, low in silicon and sulphur, can be 
produced, even in the absence of man- 
ganese oxide in the iron mixture, pro- 
vided a fluid and basic slag be main- 
tained. 

Pig iron can be produced on a com- 
mercial scale at a price to compete with 
blast-furnace iron only when electric 
energy is very cheap and fuel very dear. 
On the basis taken in the report, with 
electric energy at $10 per electrical horse- 
power-year and coke at $7 per ton, the 
cost of production is approximately the 
same as the cost of producing pig iron 
in the modern blast furnace. 

Under ordinary conditions, where blast 
furnaces are an established industry, elec- 
trie smelting can not compete, but in 
special cases, where ample water power is 
available and blast-furnace coke is not 
readily obtainable, electric smelting may 
be commercially successful. 

It is impossible to define the exact con- 
ditions under which electric smelting can 
be successfully carried on. Each case 
must be considered independently after a 
most careful investigation into local con- 
ditions, and it is only when these are 
fully known that a definite opinion as to 
the possibilities of any project can be 
given. 

To the report is added a description of 
the Ruthenburg process of electric smelt- 
ing of magnetite; two papers by M. 
Henri Harmet, on the electrometallurgy 
of iron; a paper by Gustave Gin, describ- 
Thg the Gin process; a full description by 
Captain Ernesto Stassano of his methods of 
producing iron ore in the electric furnace, 
and a paper by M. Ch. Vattier, describing 
the Keller process. 

The report also contains numerous il- 
lustrations of the furnaces described, and 
a large number of descriptive draw- 
ings. 
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DEPRECIATION ON THE BOSTON ELE- 
VATED RAILWAY. 


BY HOWARD S. KNOWLTON. 


The elevated division of the Boston 
Elevated Railway Company’s system has 
now been in operation about three and 
one-half years. The problems in con- 
struction and operation, which the man- 
agement has faced from the earliest 
days of the road, are in a general way 
familiar to the readers of the engineer- 
ing press and those who have availed 
themselves of the privilege of inspecting 
the overhead structure and subway in 
person under the guidance of one of the 
company’s officials. Perhaps the special 
problem of track depreciation was never 
so well brought out, however, as in the 
recent meeting of the New England 
Street Railway Club in Boston, when Mr. 
H. W. Steward, roadmaster of the ele- 
vated division, presented a paper on 
“Track Construction and Maintenance.” 

The transportation problem in Boston 
is greatly complicated by the contortions 
of the streets, and the influence of the 
city’s bewildering geography is felt even 
upon tracks which run above and below 
the regular thoroughfares. The elevated 
lines constitute a double-tracked trunk 
route between the business centre and 
the outlying districts of Charlestown and 
Roxbury. As all the high-speed through 
traffic of the city in a north and south 
direction passes over the elevated di- 
vision, it is evident that continuity, re- 
liability and safety of train movement 
are of prodigious importance. 

At the present time the total elevated 
trackage is slightly over sixteen miles. 
The distance between the Sullivan square 
terminal at Charlestown and the Dudley 
street terminal in Roxbury is approxi- 
mately five and one-quarter miles. The 
trains make a schedule speed of fourteen 
miles and a maximum of forty miles 
per hour. During rush hours thirty 
four-car trains are in service at a time 
without causing delays at terminals or 
junctions. The average daily car mileage 
is 20,000, and an average of over 100,000 
passengers are handled at each terminal 
every day, about 60,000 being also han- 
dled at the Park street subway station. 
About 550 men are required to operate 
the trains, man the stations, towers, 
yards, etc.; the road department uses 130, 
and the repair shops 150 more. In a sin- 
gle day 26,000 passengers have been ad- 
mitted at an island station attended by 
two ticket sellers and two ticket chop- 


pers. 
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Aside from the heavy traffic the 
physical characteristics and layout of the 
road and equipment make for extraordi- 
nary wear and tear. There are eighteen 
curves of less than 100 feet radius and 
sixteen others with less than 150 feet Ta- 
dius—in fact, over forty per cent of the line 
is curved. Two up and two down grades 
of five per cent connect the elevated struc- 
ture with the subway, and there is in one 
place a down grade of eight per. cent 
with a ninety-foot radius reversed curve 
at the bottom. It has been said that 
the addition of the grades in a round 
trip gives a rise greater than the height 
of Bunker Hill monument (221 feet), 
and the summation of the curves gives 


9.43 complete circles in covering the same 
route. The company now has 174 passen- 
ger cars operated on the multiple unit 
system. Each car weighs thirty-six tons 
when loaded with passengers and is pro- 
pelled by two motors, no trailers being 
used. The fact that all the cars are mo- 
tor cars, coupled with the inusual align- 
ment and grade conditions, produces 


greater wear and tear upon the track and 
rolling stock than upon any other rail- 
road in the world. 

The wheels of the motor trucks are 
equipped with thirty-four-inch steel tires, 


the wheel base being six fect. The rur- 
ning rails weigh eighty-five pounds per 
yard, and the shortest radius curve is 


one of eighty-two feet. ‘The wear and 
tear of the equipment is so heavy that the 
tires have to be ground practically every 
two weeks, about forty-eight pairs being 
ground per day. The life of tires is from 
two and one-half to three years. Tests 
have shown that the average energy con- 
sumption of the trains is four kilowatt- 
hours per car-mile. 

Some of the foregoing points are men- 
tioned independently of Mr. Steward’s 
paper, which considered only the road- 
bed and track. Perhaps ihe most strik- 
ing features which the paper brought out 
were the heavy obstacles enc ountered by 
the road department and the methods of 
surmounting them. The construction de- 
tails of the road vary so much from point 
to point that large percentage of the 
frogs and switches are different and can 
only be used at one place, which necessi- 
tates keeping at least one spare yard 
for each in the immediate vicinity, 9 
that it will be instantly available in case 
of breakage. 

Rail wear exceeds that upon any other 
road, although it has been notably cat 
down since the early days of operation. 
This wear occurs almost entirely upo 











curves, and on tangents little evidence of 
wear is apparent. Contrary to experi- 
ence with the large diameter drivers of 
steam locomotive, the elevated motor car 
drivers often cut holes in the rail in 
slipping oF SP inning around, and if the 
action were yermitted to continue it 
would go on until the rail was cut in 
s with radii up to 500 feet 
down smoothly, but above 
1.000 feet ralius the rail has to be re- 
moved before it is worn out on account 
of the waves or corrugations which form. 
About fifty pcr cent of the rail renewals 
are occasione:! by this wavy formation, 
which causes « very hard and rough riding 
track. 
Ordinary 

first on the el: 
out so fast on 
had to speci!) 
tions before & 
Even to-da\ 


two. On curs 
the rail wear 


mercial rail was used 
vated division, but it wore 

curves that the company 
all manner of rail composi- 
satisfactory one was found. 
experiments are going on, 


but the wear is far less. On the shortest 
curve of the system—the eighty-two-foot 
radius at lark street—ordinary rails 
lasted on the average but forty-four days. 
That is, the depreciation was 829 per 


cent per annvm. In this forty-four days 
the wear averaged from 0.6 to 0.77 inch. 
Finally a manganese steel rail was sub- 
stituted, ani’ after 1,000 days of service 
it is still doing business and shows a top 
wear of only about 0.016 foot—less than 
0.002 inch. Although the manganese 
steel rail is exceedingly expensive in first 
cost, $5 per foot as compared with $0.38 


per foot for ordinary rail, it is the most 
economical rail in the end. Even nickel- 
steel rail di) not work out well. A rail 
of this material placed in the track at 
. Causeway and Haverhill streets wore 
down 0.041 foot in 204 days in com- 


parison wit! 0.015 foot wear on the hard 
steel rails ai either side. A section of 
this rail is shown in the accompanying 
“diagram. So successful has been found 
the manganse steel rail that the com- 


pany now has about 475 feet of it in 
Its tracks, can readily be curved with 
a hand bender, although it is too hard 
to be cut by any tool. 

Rail renewals are thus a matter of 
weeks or (|; 


s, Instead of months, as on 
many other roads. When rails are taken 
up from the elevated track they are so 
badly worn as to be fit for nothing but 
“crap. A force of twenty-five men is 
kept constantly at work in the night mak- 
ing repairs on the tracks and roadbeds 
between Land 5 a. mM. Only the lightest 
repairs, such as replacing or tightening 
bolts, greasing curves, ete., can be done 
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in the daytime. The volume of traffic 
and short intervals between trains abso- 
lutely prohibit any such repairs as re- 
placing a rail or a tie. An inspection 
crew of eleven men is constantly walk- 
ing the track, each man looking after 
about one and one-half miles. Com- 
pressed air from the signal pipe line, 
which extends along the entire route, is 
used whenever possible in making re- 
pairs. The company cuts, curves and 
drills its own rails. Even at night when 
no trains are operating, repair work is 
difficult on account of the complication 
of the roadbed and the limited space in 
which the men have to work. 
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CAMBRIA STEEL, 204 Days’ WEAR, E1GHTyY-FIVE- 
Pounp Ramw—Nicxen. Stree, Ra Was 
PLACED BETWEEN Two Harp CAMBRIA STEEL 
Rats. 

With such facilities for the gathering 
of valuable data the company has been 
enabled to materially cut down the cost 
of the maintenance. Records are con- 
stantly kept and analyzed, 
plotted, and the whole problem of depre- 
ciation studied in a thoroughly scientific 
manner. The company has been most 
liberal in according its experience to engi- 
neers from abroad and to officials con- 
nected with rapid transit systems in this 
country. Although the vital necessity of 
keeping the track and structure safe 
renders it next to impossible to avoid 
keeping these detailed records of wear 
and wear, it is a source of satisfaction 
to every student of transportation that 


diagrams 


931 


the company has done its utmost to main- 
tain its equipment at the highest pos- 
sible pitch of perfection. Thus, hoisting 
facilities, motor-driven tools, turn-tables 
and rails have been introduced into the 
repair shops, and the most advanced 
practice followed in every operation. 
There is no evidence of accumulated cob- 
webs in the management of the elevated 
division. The importance of keeping the 
physical part of the road in as good con- 
dition as the books and accounts seems 


to be appreciated. Without an enormous 
traffic such heavy expenditures could 
scarcely be maintained; but the opera- 
tion of a trunk line carrying the com- 
fort and convenience of hundreds of thou- 
sands of people upon a single pair of 
rails adimts of no half-hearted measures 
in the way of maintenance. ‘That so 
much attention should be given to these 
matters by an operating company which 
is possessed of the spirit of always seek- 
ing for something better must be a satis- 
faction to every engineer who is striving 
to do broad-minded work. 

—— 

American Electrical Methods. 

At the annual dinner of the Newcastle 
section of the Institution of Electrical 
Engineers, says the Mechanical Engineer, 
London, Mr. R. Kaye Gray, president of 
the institution, referred to the recent visit 
of the institution to America. The 
Americans, he said, spoke very large. No 
doubt they spoke from a sound founda- 
tion, because any one engaged in electrical 
enterprise must know they had done a 
great deal of good work indeed; but the 
success they had obtained, he believed, 
was due to the fact that they had on the 
other side of the Atlantic large trusts 
controlled by men commanding large 
capital who, whether with good or bad 
judgment, developed vast enterprises. On 
this side they had not the same thing, 
or, rather, they had not the same thing 
to the same extent. They had only to 
realize the opportunities of the electrical 
engineer in America, when it was noto- 
rious that perhaps one success was bought 
at the expense of twenty trials and a 
large expenditure of capital. They on this 
side had not a large opportunity, but he 
would say this, that when they did put 
their shoulders to the wheel they did not 
want to have nineteen failures, but to 
make sure that when they did produce 
something it should be a development that 
would tell in the world. His general 
impression of American methods was that 
they were exceedingly extravagant. That 
extravagance was apparent to any one. 
He would like to say that he thought that 
in this country they were much wiser to 
carry on their experiments in a sensible 
way, to appropriate the experience of the 
people on the other side, without paying 
the expense. 
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Production and Value of Copper in 
the United States for the Past 
Ten Years. 

The United States Geological Survey 
has issued a table showing the production 
and value of mineral products in the 
United States for the years 1894 to 1903. 
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value of the copper produced and the pro- 
duction were closely related, while from 
1898 to 1899 the value of copper increased 
enormously, although the production con- 
tinued to increase at about the same rate 
as in the preceding years. From 1899 to 
1900 the value dropped slightly, while 
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CHART SHOWING RELATION OF PRODUCTION TO VaLUATION OF COPPER, FROM 1894 To 1903. 


Among numerous other products is copper, 
the production of which with its value for 
these years, is shown in the following 


table: 

Year. — a Value. 
Co Seer 364,866,808 $33,141,142 
ee 385,913,404 38,012,470 
BNO D <5 sineree 460,061,430 49,456,603 
LU) (aes 494,078,274 54,080,180 
1898........ 526,512,987 61,865,276 
1899........ 568,666,921 101,222,712 
LL USS 606,117,166 98,494,039 
1 ee 602,072,519 87,300,515 
BOOZ 5.56520 659,508,644 76,568,954 
LL |) See 698,044,517 91,506,006 


The relation of value to production is 
shown in the accompanying chart. It 
will be noted that from 1894 io 1898 the 


the production increased as before. From 
1900 to 1901 the value dropped greatly, 
and continued to drop until 1902. From 
1901 to 1902 the production recovered, 
and the increase in production was at 
about the same rate as in the years pre- 
ceding 1900. From 1902 to 1903 the 
value of the copper produced rose rapidly. 





A New Decision Affecting Measur- 
ing Instruments. 

The United States Circuit Court of Ap- 
peals has reversed the decree of the Cir- 
cuit Court in a suit between the Weston 
Electrical Instrument Company, com- 
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plainant appellee, and J. Franklin Stevens 
and Elmer P. Morris, defendants g | 
lants. The case was brought up on ia 
from a decree of the United States oe 
cuit Court for the Southern District of 
New York, adjudicating the validity and 
infringement of claims °. 4, 6, 10 and 
12 of reissued patent No. 11,250, granted 
June 26, 1892; and of claim 1 of patent 
No. 470,340, dated March 8, 1892, both 
granted to Edward Weston and owned y 
the complainant. The opinion of the 
court rehearses the obtaining of a patent 
on November 1, 1887, by J. Cauderay 
for an electric dynamometer, This - 
paratus included an electric meter in com- 
bination with an_ electrodynamometer, 
The court further holds that “the original 
Weston patent No. 433,65; describes an 
instrument for the measurement of alter- 
nating currents, only differentiated from 
Cauderay in the details shown in Weston 
patent No. 392,387. It describes the ap- 
plication of the construction shown in No. 
392,387 to the movable coi! of the electro- 
dynamometer. The improvement of 
patent No. 470,340 consists in omitting 
the shellac paper frame of the movable 
coil of the reissued patent in suit, and 
in constructing it in its annular shape 
by winding the wire around a mandrel 
and cementing it together by means of 
an exterior coating of shellac. This con- 
struction reduced the weight of the mov- 
able coil, which was stated to be the object 
of the alleged invention. Other prior 
publications disclose similarly constructed 
coils, differing only in shape from that of 
the patent in suit in being rectangular, 
with rounded corners. These prior con- 
structions were designed for use in direct- 
current instruments. This argument that 
it required invention to use such a coil, 
‘of any desired form, with an alternat- 
ing current, or to thus change the shape 
of the coil, can not be sustained, especially 
as it does not appear that any different 
or new function was accomplished by 
reason of such use or change. The decree 
of the Circuit Court is reversed, with 
costs, and the cause is remanded to the 
Circuit Court with instructions to dismiss 
the bill.” 


———-»-——- 


Mr. B. Walter has receni!y been exper! 
menting with a strong macnetic field in 


the state laboratory of [amburg, Ger- 
many, and has demonstrate that Reent- 
gen rays are not defleciod by magnetic 


lines of force. There have been many 
experiments made on this question here- 
tofore, but definite figures have seldom 
been given. The arrangement adopted 
by Mr. Walter is similar to that used by 
Mr. Wind in his investigations on the 
refraction of Roentgen rays. The rays 
fall through two slots 174 aren 
apart onto a photographic plate : 
centimetres further off. The field pols 
are behind the second slot, and close to It 
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Flectrical Patents. 


\ svstem of electrical distribution hav- 
a for its object to permit the use of 
ster direct or alternating currents with- 
at any change in the apparatus employed 
avept the switching of a direct-current 
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functions, and thereby bringing about a 
relief or cure. The present invention con- 
sists of a surgical heater or baker, in 
which the effect of the heat is aided or 
enhanced by causing the heat to be applied 
and to act in the presence of strong and 
intense light, the heat and light both ema- 
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System oF ELECTRICAL DISTRIBUTION. 


venerator out of circuit or vice versa, ac- 
wording to the kind of energy it is desired 
to use, has been invented by Paul M. 
lincoln, of Pittsburg, Pa., and the patent 
dbiained thereon he has assigned to the 
Westinghouse Electric and Manufacturing 
Company. In the embodiment of the in- 
vention (774,764, November 15) a source 
of direct currents and a source of alter- 
ating currents are provided, also trans- 
iting devices which are adapted for 
operation by currents from either source. 
A direct-current controller and an alter- 
uting-current controller are provided, a 
witch being employed for connecting 
éther controller in cireuit and discon- 
cting the other. The switch has two 
actuating magneis, one of which has a 
laser degree of reactance than the other. 
4 condenser is in series with the magnet 
taving the lesser degree of reactance. 
Walter S. Edinunds, of Newton, and 
Charles A. Hoyt. of Boston, Mass., have 
signed, by direct and mesne assignments, 
0 Edward T. !dmands, of Newton, 
Mss, and June ifoyt, a patent (775,105, 
November 15) re ently granted to them 
an electric baker for surgical purposes. 
hh the treatment of certain ailments, 
"eumatism, bruises, inflamed or stiff 
= ete, the part of the body which 
—— is ou ti mes subjected to heat 
_ © purpose of inducing or increas- 
'¥ creulation, stimulating secretion, oc- 
ina Mi prompting absorption, or 
curing a return to normal 





nating from bodies which are embraced in 
an electric circuit and are rendered incan- 
descent by the closing of such circuit. 
The advantage of causing the heat to act 
in such strong light is that by the action of 
heat and light combined, greater pene- 
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ELECTRIC BAKER FOR 


tration of heat at a given temperature is 
secured than where heat is applied with- 
out light, enabling the desired results to 
be obtained at a lower temperature than 
would otherwise be effectual and also en- 
abling better results to be attained than 
heretofore. The apparatus is simple and 
compact and is convenient for application 
to any part of the body. 

Ralph Scott, of Wilkesbarre, Pa., has 
assigned to Marcus A. Miller, of New 
York, N. Y., a one-quarter interest in a 
patent (774,789, November 15) recently 
granted to him on an electric are lamp. 
The object of the invention is to secure 
in a lamp of this character an even con- 
tinuous are and the prevention of sudden 
making and breaking of the arc. In 
carrying out the invention, a vertically 
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movable carbon tube is employed beneath 
which is arranged a carbon support. 
There is a circuit for this tube and sup- 
port, in which a helix is interposed. A 
plunger is connected with the tube within 





E.Lectric Arc LAmp. 


the helix, and a lug projects laterally from 
the tube. The lower end of the tube is 
enclosed within a housing, extending in 
the path of movement of the lug. The 
tube carries a clutch which is adapted to 
be released by the longitudinal movement 
of the tube. 

; _— ; 


” English Telephone Facilities. 


An experiment, the issue of which will 
be watched with marked interest, writes 
































SURGICAL PURPOSES. 


Joseph G. Stephens, consul, Plymouth, 
England, is just now being conducted by 
the postal-telegraph authorities. Its object 
is to ascertain how far it may be possible 
to make village post offices serve the 
further purpose of public telephone-call 
offices. Six villages have been selected, 
and in these any one may now ring up a 
subscriber and communicate with him by 
telephone at the ordinary rates, which in 
this district amount to twelve cents for 
a three-minute conversation. If the 
person with whom communication is 
sought does not happen to be on the tele- 
phone list, the sender may telephone his 
message to the nearest post office and have 
it delivered thence by express messenger. 
In the opposite direction—that is, from 
town to village—similar facilities will be 
available. 
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The Murray Typewriting Telegraph Used by 
the British Post Office. 

The Murray high-speed typewriting 
telegraph, after eighteen months’ trial 
between London and Edinburgh, is now 
being brought into general use by the 
British post office. “The system is simi- 
lar to the Wheatstone system, but the 
characters are written at the transmitting 
station on a keyboard similar to a type- 
writer. These characters are in the form 
of punch marks on a continuous paper 
strip. The Beaudot alphabet is used, 
which consists of various combinations 
of holes up to the number of four in five 
positions. The tape, after being punched, 
is passed through a Wheatstone transmit- 
ter, and the holes are reproduced at the 
receiving station on another tape. This 
second tape is passed through an ordinary 
typewriting machine provided with a de- 
vice which translates the groups of holes 
into letters, the message being typewrit- 
ten in page form. The speed at which 
the punching machine can be worked is 
limited by the skill of the operator. The 
transmitter can deal with the tapes pro- 
duced by four or five punching machines. 
At the receiving end the speed is limited 
by the capacity of the typewriter. The 
practical limit appears to be a little over 
700 letters per minute, although 900 let- 
ters a minute have been written on occa- 
sion. A trunk line carrying a message 
sent out by one transmitter can be tapped 
at any number of places desired.—Ab- 
stracted from the Mechanical Engineer 
(London), November 12. 

4 
Chlorate and Perchlorate. 

One of the favorite methods of form- 
ing accumulator plates quickly is that 
due to Lucas, in which sodium perchlo- 
rate plays an important part. In general, 
it may be assumed that the best substances 
for assisting in quick formation are 
those bodies which either do not change 
during electrolysis or the changes of 
which are easily controlled. Hence, one 
may expect that inorganic bodies will 
be more favorable for producing quick 
formation than organic bodies. Another 
important feature of the substance used 
for quick formation is its purity. Bear- 
ing these facts in mind, it seemed to Dr. 
Schmidt-Altwegg that potassium chlo- 
rate might be very effective in hastening 
the formation of lead plates. Hxperi- 
ments were conducted to determine 


whether this was so. The plates were 


Literature. 


formed in an electrolyte of 0.06 specific 
gravity, which consisted of chemically 
pure sulphuric acid mixed with distilled 
water, and containing one per cent of 
potassium chlorate. The current density 
was 0.413 ampere per cubic decimetre of 
exposed surface. The charge lasted un- 
interruptedly for twenty-four hours, after 
which the plates were charged in the 
opposite direction at the same rate for 
an equal length of time. The plates were 
then removed, carefully washed, and set 
up as positive plates in a cell. They 
were finally charged for sixty hours at 
the rate of 0.413 ampere per square deci- 
metre of surface. Following this charge 
they were discharged at the rate of 0.226 
ampere per square decimetre of positive 
plate. It required twenty minutes to dis- 
charge them. Upon reformation the 
voltage upon discharge fell to the same 
point after fifty minutes, and after a 
third charging, two hours were required 
to reduce the voltage to the same point. 
The voltage at the end of the discharge 
in each case was 1.83.—Translated and 
abstracted from Centralblatt fiir Accumu- 
latoren (Gross-Lichterfelde-West), No- 


vember. 
a 


Electrolytic Corrosion of Water Pipes at 
Bayonne, N. J. 

The authorities of Bayonne, N. J., some 
months ago employed Mr. A. A. Knudson, 
of New York, to investigate the effect of 
electrolysis on the water mains of that 
city. Mr. Knudson made a very complete 
investigation, taking voltmeter readings, 
which were commenced at the northern 
end of the city and covered all the street 
railway lines. All of the tests between the 
mains and the rails showed the mains 
negative to the rails, the current leaving 
the tracks and taking the mains in all 
the streets of the city where they parallel. 
He found that there was no “positive 
area” in the city, in the sense of mains 
positive to rails. This is due to the fact 
that the power-house is located in Jersey 
City, some five miles from the central 
part of Bayonne. On one line, differences 
of potential of as high as twenty-five 
volts were found. As a result of the 
measurements, it was found that there 
were two paths by which the returning 
current reaches the power-house. One of 
these paths was by water mains passing 
into Jersey City, some of the current going 


by the twenty-inch main which crosses the’ 


canal bridge at avenue D and connects 


with the main in Jersey City, and 

going by way of the large supply ‘ 
which pass into Jersey City further to 
the west. The second path was by the 
way of the water mains to the shore and 
thence through the waters of New York 
and Newark bays ‘o the power-house 
which is located on imarshy ground near 
the shore. The most important break was 
in the twelve-inch main in East Twenty. 
second street. This main burst durin 
the night of August 6, 1904, and some 
four million gallons of water were lost 
before the leak was repaired. Tests made 
showed that current was passing from the 
main to the soil at the point of the break. 
An average current of about 16.5 amperes 
passed out of the main into the marsh for 
about two hours during the heavy traffic 


of the evening, and similarly for about 
two hours during the early morning 
traffic. During the remaining twenty 


hours of the day, the current at this point 
varied according to the number of cars 
on the line. Another place at which a 
break occurred was in a main in First 
street. This is a six-inch main which is 
reached by tidewater. The main was 
found to be positive to the soil. The 
flow of current through the main was 
west with a variation of from 5.2 to 
twelve amperes. Numerous other tests 
were made at points where mains were 
broken. All the damage to the water 
mains in the city caused by electrolysis 
was due to the fact that the railway cur- 
rent passed out of the mains to the tide- 
water soil. No case was found where it 
passed back to the rai!s. ‘The remedy for 
electrolysis of the watcr mains rests with 
the street railway corporation. There are 
other ways than grown returns to bring 
the currents back to the power-house i 
Jersey City. As long as 2 ground return is 
used, 80 long will the currents find the 
wav to the mains and pass out of them 
the manner described. ‘The full extent of 
damage by electrolysis io the water mains 
in Bayonne will not be known until those 
in the marshes and the water front have 
been removed. In many cases, it is Im- 
possible to examine these maine 
stracted from Engineering News, *° 
vember 17. 


Wireless Telegraph Portable Stations for 
Military Use. 
m- 
Wireless telegraphy as a means of . 
munication between parts of an ag 
the field offers some advantages over 
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sider methods of electrical communica- 
tion. Communication can be kept up 
~ontinuously, even while on the move, 
pe the troubles of maintaining in work- 
ng condition a temporary line of wire 
i eliminated. In this article Dr. Alfred 
Gradenwitz describes the portable wire- 
jas telegraph equipment constructed by 
the Gesellschaft f'ir Drahtlose Telegraphie, 
Belin, Germany. This apparatus does 
nt differ very »iaterially from the other 
equipments for » |i ke purpose which have 
he details are, however, 
system is designed to 
» wave-lengths, one of 
350 metres and one of 1,050 metres, the 
ame antenna «ing used in each case. 
For the shorter «ave-lengths, the antenna 
pilates in thrve-quarters of a wave- 
length, and for ‘he longer waves in one- 
qarter of a wave-length. It is adjusted 
an auxiliary capacity of 
metres of metallic cop- 
per, inserted at a height of one metre 
above the groun? for the shorter wave- 
length. For the second case the surface 
is about twenty-four square metres. The 
antenna is supported by a balloon with 
a volume of ten cubic metres, or by silk 
kites with an cffective surface of 1.1 


heen described. 
of interest. T! 
operate with t 


in each case b\ 
about six squat 


square metres. ‘lhe lifting force is three 
kilogrammes for the balloons. Each sta- 
tion consists of two carts, one carrying 
the generating machinery, which con- 
sists of a gasoline engine driving directly 
a one-kilowatt «!ternator and a small ex- 
iter. The engine is cooled by water cir- 
culated by means of a small pump. On 
the other cart are mounted the sending 


and receiving devices. The high-tension 
apparatus is enclosed, so that it can not 
be touched accidentally. All of this appa- 
aus is placed in the front part of the 
cart, the receiving and registering devices 
being placed in the rear. The gas for 
inflating the }alloons is carried on in 
this cart in reservoirs with a capacity 
of five cubic metres, in which the gas 
is stored at a pressure of 120 atmospheres. 
—Translated ond abstracted from the 
Revue Pratiyne de UBlectricité (Paris), 
November 5. 
a 
The Testing of Transformer Iron. 

The best way of measuring the losses 
laking place in transformer iron is be- 
lieved by Mr. Lancelot W. Wild to be 
ty means of a wattmeter. Some precau- 
tions are needed, however, in order that 
‘curate results may be obtained. It is 
snerally assed that the hysteresis 
loss varies directly as the frequency and 
ws the 1.6 power of the induction. While, 
theoretically, eddy current losses are as- 
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sumed to be proportional to the square 
of the induction, the square of the fre- 
quency and the square of the thickness 
of the plates, this loss is not verified by 
actual tests, due, probably, to the effect 
of the self-induction of the eddy currents 
themselves. It is found that the total 
iron loss varies at less than 1.6 power of 
the induction. Sometimes it is even as 
low as 1.4 power. If the hysteresis loss 
varies, as is generally assumed, the eddy 
current loss must vary by something less 
than the square of the induction. It is 


also found that the eddy cnrrent losses. 


are proportional to something less than 
the square of the frequency. The same 
is probably true of the effect of the thick- 
ness of the iron sheaths. In making 
measurements by means of a wattmeter, 
it is desirable to eliminate from the 
measurement the loss of the wattmeter 
itself, and the loss due to the resistance 
of the transformer windings. The best 
arrangement of wattmeter connections is 
one which includes the loss due to the 
pressure coil, rather than that due to the 
current coil of the instrument. The 
method of testing iron found most satis- 
factory by Mr. Wild consists in building 
up a square magnetic circuit of rectangu- 
lar stamping, arranging these in a form 
so as to break joints. On the circuit 
thus arranged three coils are placed. One 
of these is connected to a static voltmeter, 
the indications of which determine the 
induction through the iron. The shunt 
coil of the wattmeter is connected across 
a second coil, which serves as the second- 
ary, while the series coil of the watt- 
meter is connected in series with the pri- 
mary winding. By this arrangement the 
copper loss in the primary winding is 
eliminated from the wattmeter reading, 
while the shunt coil is easily calculated 
by the ratio of the windings, the read- 
ing on the voltmeter, and the known re- 
sistance of the shunt circuit. Another 
advantage is that, by varying the wind- 
ings, the wattmeter constant can be varied 
to obtain good readings on the instru- 
ment under all conditions. At the West- 
minster electrical testing laboratory, where 
this method is in use, there is a set of 
standard coils wound on square bobbins 
permanently fixed on a wooden base. 
There are six voltmeter coils, three wound 
with 2,000 turns each, and three with 
500 turns each. The coil for the shunt 
of the wattmeter consists of twenty turns. 
The primary coil consists of two turns 
only, and carries up to fifty amperes. 
The wattmeter is of the reflecting pat- 
tern, with 160 ohms in series with its 
shunt coil. With the above arrangement 
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it reads up to eleven watts. The strips 
of iron are seven inches long and one 
inch wide. Before commencing a series 
of tests, the physical dimensions of sev- 
eral samples should be determined. In 
obtaining a mean cross-section, the mi- 
crometer is ynsatisfactory, it being better 
to deduce this by means of the weight 
of the sample and its specific gravity.— 
Abstracted from the Electrician (Lon- 
don), November 11. 


# 


The Stalybridge, Hyde, Mossley and Dukin- 
field Tramways and Electricity Board’s 
Scheme. 

This system, part of which was recently 
put into operation, is the first of its kind 
in England. A large, modern generating 
station was erected at a suitable point 
of the district, which lies near Man- 
chester, England, and from this station 
is supplied electrical energy for light, 
for power to be used in mills running in 
the district, and for operating an impor- 
tant electric railway system. The general 
plan is to generate electrical energy at 
6,000 volts, and to transmit this to four 
substations, where it is to be transformed 
down and distributed locally as direct 
current at different voltages. In equip- 
ping the station, English practice has 
been followed, the generators being di- 
rectly driven by means of vertical, triple- 
expansion, compound Corliss engines, 
rated normally at 815 indicated horse- 
power. The generators are three-phase 
machines, giving 6,000 volts, forty cycles, 
the normal output being 500 kilowatts. 
The plant is equipped with Lancashire 
boilers constructed for a working press- 
ure of 180 pounds per square inch. Two 
fuel economizers have been installed, the 
arrangement being such that they can 
be run in series or in parallel, or singly, 
or both cut out. A typical substation 
equipment consists of two switchboards, 
one for high tension, and the other for 
low tension. There are in each two 200- 
kilowatt, synchronous motor-generator 
sets, space being available for two addi- 
tional units. There are also a balancer 
set, consisting of two direct-current ma- 
chines connected across the three-wire 
distributing system and driven by an in- 
duction motor, and a booster driven by 
a forty-five-horse-power, direct-current 
motor, used for controlling the battery, 
which consists of 135 cells, the latter 
having a discharge rate of 750 amperes. 
The synchronous motor-generators oper- 
ate off the high-tension lines. The di- 
rect-current machines can be run either 
as shunt machines or compound machines, 
the former method of operation being 
used when supplying the lighting. net- 
work, and the latter when supplying 
power for the railways. The generating 
station equipment at present is_ three 
main units. The railway consists of 
about twenty-one miles of single track.— 
Abstracted from the Electrical Review 
(London), November 11. 
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[LLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Le Chatelier Pyrometer. 
The W. C. Heraeus Platinum Works, 
Hanau, Germany, manufactures the Le 





U/ 








and a larger one, closed at one end, covers 
both wires and the tube. These tubes 
will resist a temperature as high as 














Fig. 1.—DIAGRAMMATIC REPRESENTATION OF LE CHATELIER PYROMETER. 


Chatelier pyrometer, which is shown in 
the accompanying illustrations. It is con- 
structed in accordance with the specifica- 
tions of the Royal Physical Technical 
Institute, at Charlottenburg, and meets 
all modern requirements. The principle 
involved in the construction of the instru- 
ment is the conversion of heat to electric 
current, and determining the degree of 


2,920 degrees Fahrenheit (1,600 degrees 
Celsius), and are made up to fifty inches 
in length. The extremities of the two 
wires are connected to a galvanometer of 
the d’Arsonval type. 

The current is transmitted to an arma- 
ture wound in quadrangular shape 
through a fine wire of hard metal which 
is non-oxidizable. A small spring of the 




















Le CHATELIER PYROMETER Usep with D’ARSONVAL GALVANOMETER. 


heat by a suitable device which indicates 
the electromotive force of the current. 
Two wires, one of pure platinum and 
the other consisting. of an alloy of plati- 
num with ten per cent of rhodium, are 
fused together in the shape of a small ball, 
as shown in Fig. 1. If heat is applied 
to the junction of the two wires, a slight 
electric current is generated, which is 
proportional to the amount of the heat 
applied. To prevent injury to the wires 
from any cause whatever, they are enclosed 
in porcelain tubes. A small tube, open 
at both ends, insulates the two wires; 





same metal acts as negative. 
A strong permanent magnet 
with iron pole-shoes con- 
stitutes the magnetic field 
jand an iron cylinder in the 
centre concentrates the mag- 
netic lines of force. The 
galvanometer has two scales, 
one of which shows the 
electromotive force in microvolts, and 
the second scale shows directly the tem- 
perature. The object of the microvolt 
scale is to allow checking of the readings 
of the instrument. 


' 
! 
-——~=---- 1000 mm. % 


A thumb screw is provided on the 
casing of each instrument, and secures 
the armature, thus avoiding the breaking 
of its suspension wire while in transit, 
The adjusting screws in the base allow the 
instrument to be place’ in a horizonia] 
position. A switch on the base of the 
galvanometer is used to break the thermo. 
current. 

When the instrument is in use the 
end of the tube containing the two wires 
is exposed to the substance whose tempera- 
ture is to be measured, and the free ends 
of the wires are connected to the binding. 
posts of the galvanometer, as shown in 
Fig. 2. If desired, the galvanometer can 
be placed at any distance from the source 
of heat, and the current conveyed to it 
by means of insulated copper wires. 
When the temperature of the thermo- 
electric-couple has risen to that of its 
surroundings, the deflection of the pointer 
of the galvanometer will cease. 

Mr. Charles Engelhard, 41 Cortlandt 
street, New York city, is the agent for this 
pyrometer in America. 


———__—»o@p>e a 


A Severe Test for Engine-Type 
Generators. 

Three Westinghouse sixty-two and one- 
half-kilowatt, engine-type generators, 
which have been in service in the base- 
ment of the New England Building, 
Cleveland, Ohio, for some time, have re- 
cently heen subjected to a test which re- 
flects a great deal of credit upon their 
construction. A fire occurred in the base- 
ment where the generators were installed, 
completely burning awav the insulation 
on the outside of the field coils. The fire 
department played upon these machines 
with six lines of hose for about an hour. 
Within an hour after the time the water 
had been turned off, one of these machines 
was in operation, carrving its full rated 
load. The second machine was put m 
operation later and carried its full rated 
load, and at the present time two of the 
machines are operating under the load 
normally carried by all three of them. 
The fireproof insulation of the field coils 
withstood the fire, even though the outer 
protecting covers were entirely consumed 
and the heat was so intense as to burn 
and blister the finish on the frames. 
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4 New Joint for Stranded Wires. 
Dawe & Company, 59 Fulton street, 

vr York city, have recently placed on 

a, market a new form of joint for 


the 
fhe 


(item 
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are then brought together so as to allow 
the nipple to be slipped over them, and 
the compression nut is screwed up on the 
nipple. 





Frc, 1.—THE ELEMENTs OF DosseRT METAL JOINT. 


‘bject of the joint 
iwo stranded wires 
a joint that is as 
The type B joint 


innded wire. The 
to join together 
deply, and yet mai 
nod as the wire itsel 





Fie. 2.—A FINISHED JOINT. 


«mists of seven parts, which are shown 
afig. 1. These parts consist of two- 
ompression nuts A: two outside rings 
and a nipple 
thich may be two, three or four-way, as 
mured. In making up the joint the 
mre are stripped for a length equal to 


3; two inside rines Q, 





The completed joint is shown in Fig. 
2. An hexagonal tube is slipped over the 
finished joint and taped in place so that 
the parts can not become unscrewed. 
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as made up with the Dossert joint. It 
has been found that the conductivity 
of the Dossert type-B joint, under the 
milli-voltmeter test, varies from seventy 
to ninety per cent of an equal length of 
the wire that it unites. The conductivity 
of the type-C joint, which is not shown, 
has been found to be greater than that of 
an equal length of wire. 
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Telephone Company Establishing a 
Multiple-Tap Cable System. 

The Elyria Telephone Company, Elyria, 
Ohio, is building its new multiple-tap 
cable system. The company has in- 
stalled several thousand feet of under- 
ground cable and more than 100,000 feet 
of aerial cable. A new multiple, common 
battery switchboard of the central energy 
type has been recently installed. It is the 


Fie. 3.—Jornt AND Lua For LARGE CAPACITY CABLE. 


A 1,000,000 circular mil joint is shown 
in Fig. 3. Fig. 4 illustrates a comparison 
of the Dossert joint and the ordinary 
soldered joint. The soldered joint is very 
clumsy as compared with the Dossert 
joint, and is much more expensive to 
make, as the time of two men, sometimes 


Fis. 4.—CoMParRison oF SOLDERED JOINT AND DossERT JOINT. 


that of the 
‘Col the compression nut, and the com- 


olay he outside ring are 
a sh : oa The inside ring is 
le 1e central core of wires 

tven home by means of a steel tube 


other Pp : 
convenient tool. The outer wires 


for a number of hours, is necessary, and 
a large amount of solder must be used. 
In making up a Dossert joint, one inex- 
perienced man can complete it within ten 
minutes. ; 

Fig. 5 shows a four-way connection 


intention of the company to provide 
several kinds of service, such as individual 
service, party-line service and measured 
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Fie. 5.—Four-Way CoNnNECTION. 


service, which will apply both to business 
and residence telephones. 

The engineering and management of 
the plant is under the supervision of L. 
W. Stanton, of Cleveland, Ohio, and 
Chicago, Ill. 
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Automatic Pump Controller. 

The Westinghouse Electric and Manu- 
facturing Company is putting on the 
market a new automatic pump controller 
which is shown in the accompanying illus- 
trations. The controller is designed for 
use with the Westinghouse type C poly- 
phase motors of from five to fifty horse- 
power. Whenever the water in a tank 
falls below any predetermined level, the 
controller automatically starts the pump, 
and when the water reaches a certain 
depth automatically stops it. The con- 
troller consists of a combination of ropes 
and levers connected with a float and a 
tank, and the starting lever of the device 
together with a Westinghouse oil-im- 
mersed autostarter and a starting and 
stopping mechanism connected by a link 
shown in the photograph, and governed 
by a weighted lever. The lever moves 
through an arc of about 140 degrees in a 
slot in the drum of the automatic device. 
It falls through this distance when the 
float has turned the drum so as to lift 





AUTOMATIC Pomp CONTROLLER, FRONT VIEW. 


the weight past the vertical position. As 
the water level falls, it lowers the float 
which turns the drum and lifts the weight 
until it reaches an upright position; it 
then falls through 140 degrees, throwing 
the handle to a full running position and 
starting the pump. The rising water 
causes the float to turn the drum in the 
opposite direction, and the weight is lifted 
until it falls into its original position, 
thus throwing the handle to the off-posi- 
tion and stopping the pump. The falling 


ELECTRICAL REVIEW 


weight is checked by a dash-pot which is 
adjustable so as to regulate the speed. 
The lever moves slowly upon its shaft, 
and in falling compresses two helical 
springs which are coiled loosely on the 
shaft and press against the casting keyed 
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three notches, starting or stoppin 

motor. The Westinghouse stihen, de 
not furnish any of the float ‘side 
but simply supplies the controller, 7 
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Exhibit of James Clark, Jr, & Co 


pany, St. Louis, Mo, 

James Clark, Jr., & Company, Louis 
ville, Ky., have an interesting exhii 
the St. Louis Exposition, of motor-driva 
machine tools. \ number of the tools ey 
hibited are shown in the illustration 
Fig. 1 shows a radial drill, which is 
new departure in the application q 















AvutTroMAtTic Pump CONTROLLER, REAR VIEW. 


to it. This casting is prevented from 
turning by a pawl held by notches in the 


main casting. The weight arm or lever 


compresses the .springs and drops the 
pawl on which the springs move to the 


















Fic. 1.—Moror-Driven Raptr DRitt. 
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motors to machine tool-driving. A speci 
variable-speed motor is incorporated int 
the design of the machine itself insta 
of attaching a motor to the machin 
through a combination of belts, gears 1 
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Fig. 2.—Moror-Driven Breast DRILL. 


next notch. During the downward move- 
ment of the weight the pawl is dropped 
three times, and at each dropping it al- 
lows the shaft to be turned a certain 
distance by the compressed springs and 
the autostarter is thrown through the 





The driving motor ant col 
troller are built into the head of ’ 
machine, and the motor is geared ae 
to the spindle. The motor has pine sp 

which give in connection WI 
gears eighteen spindle speeds. 


speed boxes. 
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wre of the friction type, and can be 
a iD or out without stopping the 
wpine. ‘The spindle is provided with 
ese for tapping. which can also be 
pe without stopping the machine. 














fi. 3—Motor-Drivix WATER GRINDER. 


Te gindle has a quick return, depth 
me, automatic stop, and eight positive 











fe. 4Moror-Dey eN BENCH GRINDER. 


a ftom 0.006 to 0.062 inch per revo- 
i ™ M geometrical progression. The 
: * taised and lowered by a series- 
“Mt motor in the top of the column. 


ELECTRICAL REVIEW 


The motor is directly geared to the hoist- 
ing screw and controlled by the small 
handle on the side of the column. 

They also exhibited a portable electric 
breast drill shown in Fig. 2. The drill 
can be driven at a much higher speed 
than is possible by hand, and is run by 
a one-eighth-horse-power motor at either 
110 or 220 volts. 

The electrically driven water-tool 
grinder shown in Fig. 3 has a driving 
motor and controller encased in the lower 
part of the column where it is protected 
from heat and moisture. The frame 
which is cast in a single piece contains 
seats for the wheel bearings, a water 
reservoir and magnet frame of motor. 
A small centrifugal pump driven from 
a pulley on one end of the motor shaft 
delivers a supply of water, which by 
means of adjustable nozzles can be di- 
rected wherever it is needed. The motor 
is four-pole, and wound for 110 or 220 
volts, direct current. 

At the exhibit, there is shown in opera- 
tion a _ nine-kilowatt motor-generator 
which takes current from the 500-volt 
mains of the exposition and supplies the 
exhibit with 220-volt current. All of the 
machines are connected so that they can 
be shown in operation. 

There are several standard small motors 
shown, and also a variable-speed motor 
designed especially for direct connection 
to machinery. This motor has two com- 
mutators and two armature windings 
having a ratio of five to three, giving 
three primary speeds. For the lowest 
speed, these windings are run in series. 
Higher speeds are obtained by running 
them singly. The intervening speeds be- 
tween the primary speeds are obtained by 
inserting resistance in the field circuit. 

Among other machinery exhibited are 
two twelve-inch sensitive drills, one with 
a constant-speed open motor driving the 
spindle through a variable friction, and 
the other with a variable-speed motor 
mounted directly on the spindle; a floor 
drill; a centre grinder; and a bench 
grinder which is shown in Fig. 4. 


— ras 


Winter Cruises. 


The Hamburg-American line, 35 to 37 
Broadway, New York city, is distributing 
some attractive literature calling attention 
to winter cruises to summer lands. The 
tours outlined in this literature carry 
travelers upon the waters of the Atlantic, 
and the Mediterranean, the Adriatic and 
the Caribbean seas. A new series of short 
and inexpensive cruises starts from Genoa 
and Venice. Various services established 
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by this line afford excellent connections 
between New York and the other starting 
points. Supplementary to the various 
cruises proper, interesting side trips have 
been arranged. These may be taken or 
omitted, at the option of the traveler. 


——— ee 


Filing Device for Truing Commu- 
tators. 
The Excelsior Machine Works, Akron, 


Ohio, is manufacturing a filing device for 
the truing of commutators. This device 
is shown in the accompanying illustration. 
The principal part of the machine is a 
standard, which is provided with a foot, 
by means of which it can be attached to 
the bearing of the motor or generator. 
This standard carries a horizontal bar, 
which may be clamped at any desired 
height. The bar carries a file-holder, 
which may be moved across the face of 
the commutator. The cutting tool is an 
ordinary file, held in the proper position 


Fruing DEVICE FoR TRUING COMMUTATORS. 


by means of the file-holder. The file rests 
on two pins, one of which is slotted and 
so located as to steady the file without 
the possibility of chattering. The file, as 
it is moved back and forth over the com- 
mutator, cuts to a uniform depth, thus 
leveling the surface lengthwise and restor- 
ing the true cylindrical form. The com- 
mutator may be readily smoothed off as 
soon as the surface begins to show any 
signs of wear, and before it has become 
uneven enough to warrant the removal of 
the armature or the amount of metal that 
would ordinarily be taken off by means of 
a cutting tool. 
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The Use of Electric Current for 
Thawing Frozen Water Pipes. 
Within the past two or three years con- 
siderable use has been made of the heat- 
ing effect of the electric current for thaw- 


1 CRRSR: oy Ryomn 





ELECTRICAL REVIEW 


it is not possible—the thawing of a frozen 
water main is accomplished very quickly 
and with the entire elimination of the dis- 
tressing conditions which hitherto were 
involved in such an operation. 


eee 


TRANSFORMER OUTFIT FOR THE THAWING OF FROZEN WATER PIPES. 


ing frozen water mains. The large public 
service corporations supplying electricity 
have done a great deal to promote the 


The Pittsburg Transformer Company, 
Pittsburg, Pa., has designed a _ trans- 
former and thaw outfit for the special 





TRANSFORMER OUTFIT FOR THE THAWING OF FROZEN WATER PIPES. 


use of electrie current for this purpose. 
Where the connection is at all possible— 
and there are very few instances where 


purpose of thawing frozen water mains. 
The outfit consists of a transformer 
adapted to operate on any circuit of ap- 
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proximately 1,100 or 2.99 
or 133 cycles. The ree : 
liver a current of 300 amperes “- oe 
ously, or currents of about 600 — 
ae ite of half an hour, — 
pon the back of the tr 
mounted a heat india — pe: 
coil. The heat indicator consists Pry 
section of lead pipe connected in. seria 
with the transformer, and the “th 
ture which this assumes is a guide ae 
the heating of the pipe under Psat 
The choke coil consists of a few gs 
heavy copper bar with a movable laminatd 
ed iron core. When this plunger is pushed 


into the coil the transformer secondary 


may be short-circuited, but no more thay 
normal current wil! flow. 

The object of the apparatus is to send 
current through the frozen section of pipes 
One secondary shou! be connected to thes 


pipe inside of the house, and the other 


lead to a near-by liydrant outdoors, or tof 
a pipe inside of a neighboring house, 


—_+--—___ 


A Portable Volt-Ammeter. 
The accompanying illustration shows 
the form of portable volt-ammeter which! 
is being manufactured by the Detroit 
Electric Company, 56 Shelby street 
Detroit, Mich. There is a large deman 
for a portable volt-armmeter which can be 
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PoRTABLE VYouT-AMMETER. 


depended upon for reliability. The manu 


facturer states that the construction of 
this instrument is such as to enable it to 
guarantee accuracy in service. The ins 
strument has no delicate parts, aud 


F 


is constructed with great rigidity. | 
is entirely self-contained, and 1s sult 
able for every class of battery, launch ant 
automobile work. 


——-<-—__—— 


Christmas Tree Receptacles. 

William Roche, 52 to 54 Park Place 
New York city, has placed on the markel 
a useful Christmas tree receptacle fo 
adapting miniature jamps to Christma 
tree decoration. ‘These receptacles a4 
made to take any of the standard min 
ature battery lamps. The socket 7 
finished off with a copper brad, which 
sharpened so as to be inserted at any aa 
of the tree. Two fine copper _— a 
attached to the copper terminal a0 be 
socket shell, these wires being _ 
covered and affording opportunity fee 
great flexibility in manipulation, ° 
tions and estimates will be furnished up? 
application. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 

THE CANADIAN N IAGARA POWER COMPANY expects to gen- 
erate power during the present week. One of the six 10,000-horse- 
power turbines will be run. This is the first of the three power- 
nouses being built on the Canadian side of the Niagara river to 
start operations. 5 

THE OLD COLONY STREET RAILWAY COMPANY is to re- 
move its powe: plant which is at present located in Rehoboth, 
Vass. The coipany is centralizing its power plants and besides 
the Rehoboth p/ant, the ones in Bridgewater and Taunton will be 
discontinued. “ine central plant will be established at Quincy. 

NAVY WIRELESS STATIONS—Orders are being prepared open- 
ing to commercial business the following naval wireless telegraph 
stations: Portstuouth, N. H.; Cape Ann, Mass.;. Boston and. New 
York navy yards; Cape Cod; Montauk, L. I.; Navesink, N. J.; Cape 
Henry, Va; ry Tortugas, Fla.; San Juan, Culebra; Yerba 
Buena, Cal., ar’ Mare Island navy yard. Other stations will be 
opened in a fe weeks. 

SOUTHERN PACIFIC RAILROAD CONSIDERING ELEC- 
TRICITY FOR SUBURBAN SERVICE—It is announced that the 
Southern Pacific Railroad is considering the use of electricity as a 
motive power ov: its suburban lines. The road has been securing 
bids on various types of electric locomotives, and it is said that a 
satisfactory one has been’ secured. Plans for converting the local 
lines to Berkeley, Almeda and Oakland have been completed for 
some time, although nothing has yet been done in the line of actual 
work, 

ELECTRIC RAILWAY FROM SAN FRANCISCO TO SANTA 
ROSA—Surveyo:s have been busy for some time mapping out the 
route of a road from San Francisco to Santa Rosa. This will be a 
continuation of the Petaluma, Sebastopol & Santa Rosa electric road, 
which now runs to San Pedro. Actual construction work will be 
commenced early next year, and it is expected that the road will be 
completed within a short time. The new road is to be high-speed, 
and is intended to compete with the California & Northwestern for 
the passenger patronage to Santa Rosa. 


MUNICIPAL LINES IN MICHIGAN ARE MERGED—Articles of 
consolidation and merger of the Negaunee & ishpeming Street 
Railway and ilectric Company with the Negaunee Gas Light 
Company have been received by the register of deeds of Marquette 
County for record. The new corporation will be known as the 
Marquette County Gas, Light and Traction Company and will be 
capitalized at $400,000. The directors are: Thomas A. Rockwell 


and Thomas 3. Clerk, of Evanston, Ill.; George A. Rockwell, of 
Oshkosh, Wis.; John H. Bryant, Jr., of Chicago, and E. B. Finch, 
of Ishpeming. 


ELECTRIC PLANTS WANTED IN EUROPE—The municipality 
of Barcellos, Portugal, has offered a thirty-year concession for the 
erection of an clectric light and power plant. The company must 
furnish the town with 160 sixteen-candle-power incandescent lights 
and six fifty- indle-power arc lights for $1,620 a year. The bor- 
ough of Rochdale, Lancashire County, England, is planning to 
spend $200,000 in enlarging and improving its electric plant. East 
Retford, Nottingham County, England, a place of over 10,000 in- 
habitants, is contemplating the building of a municipal electric 
light and power plant. 


PLAN A NEW ELECTRIC LINE IN WASHINGTON—Investi- 
Sations of traffic and other conditions at Mabton, Wash., have been 
‘attied on with a view to generating electric power at Rocky Ford, 
on the Yakima river, three miles from there, to operate a line from 
Mabton to Sunnyside and the Outlook country, and also to furnish 
a for flour mill and other purposes, and to pump water to a 

“voir on the hills to the south of the town for irrigation pur- 
Pad The water right and the land adjacent have been purchased. 
i at this point fails about nine feet in 300, and ample power 

senerated for the purposes named. 





BELT LINE PROJECTED TO TOWNS IN THE GENESEE 
VALLEY, N. Y.—Representatives of the New York Central, Erie, 
Lehigh Valley, Buffalo, Rochester & Pittsburg, Pennsylvania and 
the Dansville & Mount Morris railroads held a conference in 
Rochester recently concerning a projected belt line to include a 
number of towns to the south of that city. The route as laid out 
would take in all of the railroads named. Electric trains of two or 
three cars would te run hourly, the round trip to take four hours, 
If it is found impossible to provide electric power it is suggested 
that second-hand engines from the Manhattan Elevated be bought. 
The proposed route is nearly one hundred miles in length, and 
takes in the principal towns of the Genesee valley. 


NEW POWER-HOUSE AT LAFAYETTE, IND.—The Lafayette 
street car lines, which are a part of the Ft. Wayne & Wabash Valley 
Traction Company’s system, are to have a new power plant which 
will cost $200,000. The new power plant will be built on the site of 
the plant now in use, and will be constructed with a view to serv- 
ing interurban lines with power. The interurban line of the Ft. 
Wayne & Wabash Valley Traction Company is now building from 
Logansport to Lafayette. An extension from there to Attica, 
Williamsport, and eventually to Danville, Ill., is also proposed. It 
is understood that connections at Danville will be made with the 
McKinley syndicate, which proposes to build a through line from 
Illinois across Indiana into Ohio. The eastern terminal will be 
Lima, Ohio, and the western Champaign, II. 


CLEVELAND & SOUTHWESTERN TRACTION COMPANY 
ACQUIRES BRANCH OF THE B. & O.—It is unofficially announced 
that the Baltimore & Ohio has decided on the abandonment of that 
part of the Lodi branch of the road, running from Wooster to 
Millersburg, and that the line has been secured by the Cleveland 
& Southwestern for use as a traction line. The portion reported to 
have been purchased by the Traction company is nineteen miles in 
length. The line from Wooster south to Millersburg will be a 
valuable acquisition for the Traction company, which now runs its 
cars from Cleveland to Wooster. It is endeavoring to extend its 
service in the direction of Zanesville. By entering Millersburg over 
the Lodi branch it will be in a direct line to Zanesville, through 
Coshocton. The territory in that portion of the state is free from 
electrical competition and the Southwestern would have a clear 
field. 


EQUIPMENT FOR THE SYRACUSE & SOUTH BAY RAIL- 
ROAD—The Syracuse & South Bay Railroad Company is planning 
to have an electric locomotive, similar to, but smaller than, those 
built by the General Electric Company for the New York Central 
& Hudson River Railroad, to handle the freight on the electric rail- 
road between Syracuse and Oneida Lake, N. Y., as well as to haul 
passenger trains of eight or ten passenger cars whenever the traffic 
demands it. The company is now receiving estimates for its rolling 
stock. This will include twenty fifty-foot passenger cars and an 
equal number of trailers, which will be similar to the passenger 
cars, except that they will not be equipped with motors. In addi- 
tion to the passenger cars, ten freight cars will be purchased. It is 
estimated that the rolling stock will cost approximately $150,000. 
One and possibly two boats, for operation on Oneida lake, will be 
built this winter. 


SIERRA NEVADA POWER IN SAN FRANCISCO—On January 
1, 1906, the electric street car lines, and probably the cable cars of 
the United railroads in San Francisco will be operated with electric 
power generated in the Sierra Nevadas. The power will be gen- 
erated by the California Gas and Electric Company, which has made 
a contract with the railroad company to supply all of the electric 
power required for the operation of the street railroads for a period 
of twenty years from January 1, 1906. The supply is to be obtained 
from the “long-distance transmission lines” extended from the 
Sierras to San Francisco. In order to take care of any possible 
interruption of service from the long-distance transmission lines 
the California Gas and Electric corporation will install in San 
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Francisco a gas-making plant. The gas will be used for the purpose 
of operating gas engines direct-connected to electric generators. 
The order for these engines has been placed, and the first installa- 
tion will be three engines and dynamos of 4,000-kilowatt capacity 
each, making a total installation of 16,000 horse-power at San 
Francisco. 


NEW TELEPHONE EXCHANGE IN CINCINNATI—The new 
telephone exchange at the southeast corner of Canal and Race 
streets was opened last week. This exchange is one of the finest in 
the country. The building cost $60,000. The third floor of the 
structure is devoted entirely to the operating room. There are 
lounging rooms on the second floor for the operators, and. every- 
thing has been provided for their comfort. The ground floor con- 
tains a storeroom for telephone appliances and also a schoolroom 
equipped with switchboard to instruct new operators. The switch- 
board in the exchange cost $100,000, and is the largest type used 
by the Bell Telephone Company. The operating room is so arranged 
that another switchboard of the same capacity can be installed 
there. The ultimate capacity of the exchange is for 9,600 sub- 
scribers, and 1,500 trunk lines will enter the operating room. It 
was necessary in setting up the new switchboard to solder 
30,772,043 connections. The new manager of this exchange will 
be George C. Kappes, who is now the night manager at the main 
exchange. 


ELECTRICAL NOTES FROM MEXICO—The Mexican Electrical 
Tramways Company, Limited, secured the right of way some time 
ago for the construction of a double track to Churubusco. The 
company has three years in which to complete the double track to 
Churubusco. The work of laying the double track will be com- 
menced at once, and it will be completed early in 1905. The com- 
pany is to immediately electrify the mule line from Tacuba to 
Atzcapotzalco. All the necessary formalities have been complied 
with by the company, and the work wili be begun at once. It is 
announced that a concession for the utilization of 7,000 litres of 
water per second of the Angulo or Zacapu river, in the state of 
Michoacan, for motive power, has been granted. Among the pro- 
visions of the concession there is one whereby Mr. Brunel is 
authorized to import free of custom-house duties all apparatus, 
machinery and tools, etc., which he may need for his power plant. 
Application has been made to the David Reyes Retana for a con- 
cession to erect the works requisite to use 60,000 litres of water 
from the Mescala or Balsas river, in the state of Guerrero, for 
irrigation and hydraulic power, from a point where the Poliutla 
river enters to another point fifty kilometres distant. 


PLAN TO REORGANIZE THE NEW HAMPSHIRE TRACTION 
COMPANY—The New Hampshire Traction Company, which oper- 
ates a number of lines throughout southeastern New Hampshire 
and which extend into Massachusetts, is being reorganized. A 
reorganization committee consisting of Charles F. Ayers, of Boston, 
and Alfred B. Foster and Otto T. Barnard, of New York, have sub- 
mitted a plan which provides for a foreclosure and the formation of 
anew corporation with $4,000,000 four per cent non-cumulative pre- 
ferred stock and $4,000,000 common stock. Bondholders are to 
receive fifty per cent of the par value of principal on their bonds in 
new preferred stock and fifty per cent in new common stock, while 
holders of the certificates of indebtedness will receive new common 
stock to the par value of their certificates. Holders of a majority 
of the bonds have assented to the plan of reorganization. The New 
Hampshire Traction Company was organized two years ago by 
the New York Security Trust Company to consolidate the so-called 
Lovell system of railroads in southeastern New Hampshire. Un- 
satisfactory weather conditions seriously affected it from the time 
of its organization, and last November the company was obliged 
to fund two years’ coupons upon its $7,500,000 bonds into certifi- 
cates of indebtedness. Last winter the company sustained heavy 
losses. 

REDUCTION OF CAPITALIZATION OF THE NEW ORLEANS 
RAILWAYS COMPANY—The New Orleans Railways Company is 
making a reduction of $20,000,000 in its total capi:alization, bring- 
ing the figures down from $80,000,000 to $60,000,000. When this is 
done steps will be taken by the state looking to the dismissal of 
the suit now pending in the civil district court to enjoin that cor- 
poration from doing business in Louisiana. The Railways Company 
was organized under the laws of New Jersey to operate the various 
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street railway lines in New Orleans, the company acquiri 
property of the olé New Orleans Traction Company and pi ” 


over the Carrollton company’s lines and those of the St. — 
street company and acquiring besides the Edison Electric 
nt 


Company and the New Orleans Gas Company. The company 
capitalized at $80,000,000, of which $40,000,000 was represented by 
bonds, $10,000,000 by preferred stock and $30,000,000 by patti 
stock. The fact that the capitalization has remaineg at $80,000 a 
has been a source of constant annoyance to the company, he a 
helped to make sentiment adverse to it in strikes, and it was taken 
as the basis for large increases in the assessments of the company 
At the same time it tended to make the company unstable and con- 
stantly open to attack. Louisiana laws prohibit Over-capitalization 
and some months ago the attorney-general and Mr. Omer Villere 
brought suit against the company, challenging iis right to do busi- 
ness in Louisiana. 
AUTOMOBILE NOTE. 

ELECTION OF OFFICERS AT THE AUTOMOBILE CLUB OF 
AMERICA—The following officers of the Auiomobiie Club of 
America have been elected for the year 1904-1905: president, Dave 
H. Morris; first vice-president, Colgate Hoyt; second Vice-presi- 
dent, William K. Vanderbilt, Jr.; third vice-president, Clarence 
Gray Dinsmore; treasurer, Samuel H. Valentine. Three governors 
to serve three years, class of 1907: James L. Breese, Melville D. 
Chapman and Harlan W. Whipple. The annual banquet of the 
Automobile Club of America will be held at the Waldorf-Astoria 
on Saturday evening, January 21, 1905, the closing night of the 
Automobile Show. 

ENGINEERING SOCIETIES. 


CINCINNATI BRANCH OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS—The Cincinnati branch of the Ameri- 
can Institute of Electrical Engineers, by official invitation of the 
board of directors of the University of Cincinnati, was represented 
at the recent inauguration of Dr. Charles William Dabney as presi 
dent. The committee consisted of the chairman of the local branch, 
Mr. B. A. Behrend; the secretary, Mr. Louis G. Bogen, and Messrs. 
D. Hall and C. S. Reno. Official recognition of the local chapters 
of the American Institute of Electrical Engineers is of considerable 
importance, as thereby their sphere of utility is enlarged and they 
become factors among scientific engineering societies, 


THE OHIO STATE UNIVERSITY BRANCH, A. I. E. E—The 
Ohio State University branch of the American Institute of 
Electrical Engineers held its second meeting for the year at the 
Electrical Engineering building on November 16. An interesting 
paper was read by William K. Liggett of the New American 
Elevator Company, of Columbus, upon “Automatic Electric 
Elevators.” Mr. Liggett described the various devices by which 
automatic action was accomplished, calling attention to those 
features which were common to the different systems and those 
which were peculiar to each. He also explained the special diff- 
culties encountered in this line of work. A discussion followed 
in which Mr. Liggett answered many questions with regard to the 
operation of the automatic and electric elevators in general. The 
next meeting will be held on December 7 at the same place. 


PERSONAL MENTION. 


MR. C. E. CHURCHILL has joined the staff of the Phelps 
Company, maker of the well-known “Hylo” incandescent lamps, 
Detroit, Mich. 


MR. J. A. PAGE has assumed the local management of = 
Citizens’ Telephone Company at Potterville, Mich. Mr. Page takes 
the place of Mr. John F. Collins, who has resigned. 


SIR WILLIAM CROOKES has been awarded the Copley medal 
by the Royal Society of London for his long-continued researches 
in spectroscopic chemistry, on electrical and mechanical phenomen? 
in highly rarefied gases, and on radioactive phenomena in other 
subjects. 


MR. CHARLES N. WOOD, who for several years has been 
actively interested and a large owner in the Frank Ridlon Company, 
of Boston, has organized the Charles N. Wood Electric -.. 
246 Summer street, Boston. This company will deal in ae 
and motors, and in repairing and rewinding electrical ge 
Mr. P. J. Murphy, who was formerly associated with Mr. Wi 
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d is quite well known in the electrical industry of New England, 
all joined forces with Mr. Wood, and the new house will begin 
sai under the most promising auspices. 


PROFESSOR ERNEST RUTHERFORD, of McGill University, 
Yontreal, Canada, has been awarded the Rumford medal by the 
poyal Society of London, for his researches in radioactivity and for 
his discovery of the existence and properties of the gases emanating 
from radioactive bodies. 


yr. CLARENCE D. CLARK has been appointed division 
superintendent of the California Gas and Electric Company, with 
neadquarters at Napa, Cal. The section over which he has super- 
yjsion is known 2s the Tower division. This includes the counties 
of Contra Costa, Napa, Sonoma and Marin. 


MR. HAROLD FULWIDER, Denver, Col., has been elected presi- 
jent of the Electrical Engineering Society of the University of 
colorado. The members of this society are student members of the 
american Institute of Electrical Engineers. The society was 
organized by Dean Henry B. Dates. The secretary is Alvin J. 


Forbess. 


MR. THOMAS A. EDISON, it is announced in despatches from 
Berlin, is associated with the Bergmann Electrical Works, of Berlin, 
and the Deutsche Bank, also of Berlin, in the establishing of a large 
dectrical company. It is understood that the works will be located 
in Germany, and that Mr. Edison will be a member or the board 
of directors. 


MR. W. B. ESSON has commenced practising as a consulting 
engineer at 1 Victoria street, Westminster, London, England. Mr. 
Esson has for twenty years been occupying the post of chief 
engineer and manager to leading electrical firms abroad. His exten- 
sive experience will now be available for all matters connected with 
electrical undertakings. 


DR. LOUIS DINNCAN has become associated with the staff of 
the Allis‘Chalmers Company, Milwaukee, Wis. Dr. Duncan has 
been retained as an expert in electrical patent work in connection 
with the electrical department, the Bullock Electric Manufacturing 
Company, Cincinnati, Ohio. This connection has been made possible 
by the recent retirement of Dr. Duncan from the chair of electrical 
engineering at the Massachusetts Institute of Technology. Dr. 
Duncan will continue to make his headquarters at 56 Pine street. 
New York city, where he will be in close touch with the legal and 
executive offices of the Allis-Chalmers Company. 


MR. 0. L. REMINGTON, of the firm of William McLean & 
Company, Melbourne, Australia, left the United States last week 
fora trip through England and the Continent. It is his intention 
tobe in New York about December 21 for a few days on his way 
back to Australia. Mr. Remington is open to negotiations with 
manufacturers desiring an Australian connection. William Mc- 
lean & Company handle exclusively in Australia the products of 
tte Bullock Electric Manufacturing Company, Cincinnati, Ohio; 
te Wagner Electric Manufacturing Company, St. Louis, Mo.; the 
Columbia Incandescent Lamp Company, St. Louis, Mo., and the 
Robbins & Myers Company, Springfield, Ohio. His New York 
address will be in care of the Astor House. 


ELECTRICAL SECURITIES. 


Despite the holiday and the irregularity in the movement of 
“tirities during the week ending November 26, a firm undertone 
sa maintained, with sentiment possibly a little more evenly 
tivided than has been the case for some months. There are a 
sd many operators who apprehend a reaction at almost any 
Toment, A reaction at this time would not be surprising, when it 
. Nmembered that the upward swing of security prices has been 
a progress since last March. Since that time there has been no 
“he “ practically even temporary, interruption. <A feature 
Me conditions since last June has been the ease with which 
- 5 could be secured, and this has been largely responsible for 
ml boom which has taken place. A little hardening of 
ithe — by the way, seemed about to become a reality early 
bere eek—would stem the tide of reckless buying. If, however, 

was a halt in the activity of the stock market, it would not 
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indicate that any serious retrogression was due, as it is possible 
that the market at this time has largely discounted the trade 
improvement, considerable as this has been. It would not be a bad 
idea, in fact, to mark time for a short period, so that things could 
come to a more nearly normal state. 

During the week under consideration the steel stocks were the 
characteristic features of the market. In fact, it is plainly hinted 
in many quarters that if it had not been for the strength of these 
securities prices would have suffered a more serious decline. The 
apparent reason for the activity of the steel securities is the an- 
nouncement that orders are once again in excess of the product, 
and that there has been, in fact, an effort made to buy some 
material abroad. Advances in pig iron have been made, and there 
have been intimations that further advances for finished products 
will be an early development. Complaints of car shortages speak 
for the improved condition in the transportation industry. This 
shortage, however, may be the result of the retrenchments which 
many railroad companies inaugurated some time ago. The fact, 
however, that the transportation business is feeling the necessity 
of greater service reflects the general improvement of industrial 
conditions at large. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 26. 


New York: Closing. 
Brochivnm Mania * Tramsies si. .ssin cs ccnsccdews 68 
COMMOUG RIO OORe 5 a5 65s hc ee cenweeeceanens 215 
CGM COUN os aces c i eeddewendandene 192% 
Interborough Rapid Transit................ 169 
ition County Hicetrles. < .nc cit id sk ci ccwcccs 202 
Manhattan TWlevated. . «<< cccccceccscccceicces 167% 
Metropolitan Street Railway............... 122% 
New York & New Jersey Telephone........ 160 
Westinghouse Manufacturing Company...... 198 


The annual stockholders’ meeting of the Metropolitan Street 
Railway Company will be held December 5, at 12 m. 

To anticipate by a year the date when the absolute guarantee of 
7 per cent on Manhattan Railway Company stock takes effect, the 
Interborough Rapid Transit Company has agreed to pay on 
January 1 a dividend of three-quarters of 1 per cent on Manhattan 
stock, in addition to the regular dividend of 1% per cent. There. 
after 14 per cent will be paid quarterly on the stock. 

At a special meeting of the stockholders of the Commercial 
Cable Company, held November 22, it was unanimously decided 
to amend the company’s certificate of incorporation. The com- 
pany now has power to dispose of and purchase the stocks and bonds 
of any foreign or domestic corporation. The company also has 
power to lease or sell its property and franchises to any telephone 
or telegraph corporation. 


Boston : Closing. 
American Telephone and Telegraph........ 145% 
Edison Electric Illuminating............... 248 


Massachusetts Blectric. .... 2... ccc ccccccccs 62 
New England Telephone................... 134 
Western Telephone and Telegraph preferred. 100 


Philadelphia : Closing. 
Electric Company of America.............. 10% 
Kiectric Storage Battery common........... 83% 
Electric Storage Battery preferred......... 83% 
PIadotnmia TROCtrle= «5s os cscs sc ccccccceus 8 
Philadelphia Rapid Transit................ 18% 
United Gas Improvement.................. 104% 

Chicago: Closing 
CRICK “ROTO oie bc cikpewscddswede 142 
Chicago Hdigon Light... .......cccccccccss 168 
Metropolitan Elevated preferred............ 67 
National Carbon common.................. 451% 
National Carbon preferred................. 109% 
Union Traction common. .........ccccccces 13% 
Union Traction preferred.................. 45 


The directors of the South Side Elevated Railroad have de- 
clared the regular quarterly dividend of 1 per cent on the capital 
stock, payable December 31. Books close December 21 and reopen 
January 1. 








TELEPHONE AND TELEGRAPH. 
PIERCE, NEB.—Daniel Duff has been granted a telephone 
franchise. 


MOBILE, ALA.—The line of the Eastern Shore Telephone to 
Mobile is now in operation. 


GARDEN, OHIO—The Enterprise Telephone Company is re- 
building its lines at this place. 


DELANO, MINN.—A telephone line will be built: through this 
place from Watertown to Lynndale. 


WORCESTER, MASS.—A new switchboard has been installed 
at the Millbury central exchange. 


EDINA, MO.—The Barnett Telephone Company will probably 
build a line from this place to Baring. 


OAKDALE, I0OWA—Thomas Heyland will build a line to con- 
nect with the Cedar Valley telephone line. 


NORTH NEWARK, N. J.—rhe telephone company is extending 
its line to connect with the line at Caroline. 


IOWA FALLS, IOWA—A new telephone company has asked 
for a franchise to build a local exchange here. 


NEWARK, N. J.—The People’s Rural Telephone Company has 
over 100 subscribers to start with at Woodstown. 


DOYLESTOWN, PA.—It is proposed to erect a telephone system 
along the Philadelphia and Easton trolley at once. 


STERLING, 1LL.—The Deer Grove Mutual Telephone Company 
is at work on a line from Hahnaman to Deer Grove. 


TROY, N. Y.—The Hudson River Telephone Company is plan- 
ning to install a new telephone system in Poughkeepsie. 


PLAINFIELD, N. J.—The Farmers and Merchants’ Telephone 
Company will extend its line to Cokesbury, Hunterdon County. 


WEST DE PERE, WIS.—The Wisconsin Telephone Company 
will build a line from this place to Rockland in the near future. 


CAWKER CITY, KAN.—The Limestone Farmers’ Telephone 
Company will build several new lines. E. M. Dietz is president and 
manager. 


SALT LAKE CITY, UTAH—Work is to commence at once on 
rebuilding the telegraph line from Milford to Uvada along the Salt 
Lake route. 


EASTON, PA.—The Lehigh Telephone Company will install a 
twenty-line branch exchange switchboard in the new Allentown 
National Bank Building. 


GOSHEN, IND.—The Bell Telephone Company is putting in 
a second toll line from here to Ligonier and establishing a toll 
station at that place. 


ERIE, PA.—Lawrence County farmers have organized a tele- 
phone company which, it is said, is to be the beginning of a rural 
system covering western Pennsylvania. 


EUGENE, ORE.—The Eugene-Florence-Elmira Telephone Com- 
pany is constructing a line from this city to the mouth of the 
Siuslaw river, a distance of eighty miles. 


MARION, IND.—The Bell Telephone Company is making some 
extensive improvements in Grant County and is now extending its 
lines from Marion through to Huntington. 


CULLMAN, ALA.—Walter Cable has sold for $2,000 his half 
interest in the Cullman telephone system to S. L. Sherrill, of 
Hartselle, who owns the other half interest. 


CREWE, VA—It is stated that the rural line being built 
through Nottoway and adjoining counties will come into Crewe 
and connect at the present central office with the local line. 


LOGANSPORT, IND.—The Independent telephone system at 
Bunker Hill has been sold to the Bell Telephone Company. The 
plant was installed two years ago, and has done a large business. 


FROST, IOWA—The Erhdahl Telephone Company has recently 
elected officers as follows: M. R. Erhdahl, president; C. C. Erhdahl, 
vice-president; O. J. Nelson, secretary; S. L. Hovland, treasurer. 
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OSAGE CITY, KAN.—A local telephone compan 
organized here and officers organized as follows 
William Sanders; secretary, Luther Anderson; 
Johnson. 


RACINE, WIS.—The directors of the Citizens’ Telephone Com. 
pany at a meeting decided to expend $30,000 for the erection and 
thorough equipment of a modern central station. 
has 2,000 subscribers. 

LEWISTON, ME.—The Northeastern Telephone Company is 
considering the question of builaing a spur from its main line at 
Turner Centre to Keen’s Mills. A franchise has been granted the 
company to do business in Bangor. 


COUNCIL BLUFFS, IOWA—The Independent Telephone Com- 
pany, of Council Bluffs, has filed articles of incorporation in the 
county recorder’s office and also placed its application for a fran- 
chise on file in the city clerk’s office. 


Y has been 
* Dresident, 
treasurer, 0, 4 


The company 


NEWARK, N. J.—The Farmers and Merchant;:’ Telephone Con- 
pany is arranging to extend its line from Annandale to Cokesbury, 
This telephone company is entirely local and will connect every 
town and hamlet in Hunterdon County. 


NEWARK, N. J.—The Chester local telephone company has 
about forty subscribers and is making preparations to extend the 
service into suburban territory. Alonzo P. Green ig president, 
and George E. Conover secretary and treasurer. 


BARTON, N. Y.—The Ross Hill-Barton :ndependent Telephone 
Company at a recent meeting transacted all preliminary business 
and appointed a construction committee. The company is now in 
readiness to begin construction work immediately. 


BLOOMINGTON, NEB.—A new telephone company has been 
organized in this city and will build lines to Kensington, Agra 
and other surrounding towns. The officers are: Frank Donovan, 
president; J. B. McCullough, treasurer; S. Horn, secretary. 


ALVIN, TEX.—The Southwestern Telegraph and Telephone 
Company has purchased the Alvin & Angleton ‘T'ciephone Company, 
including the local exchange at this place. The Southwestern will 
at once put in a more complete system and make other needed 
improvements. 


BUFFALO, N. Y.—Announcement is made of the merger of the 
Oneonta Independent Telephone Company with the Central New 
York (Bell) Company. Through this move ai! the telephone 
service in Oneonta and the towns in that section passes into the 
hands of the Bell company. 


DUNDEE, N. Y.—At the recent annual meeting of the Tyrone 
Telephone Company the following directors were chosen: Philander 
LaFever and Monroe Sutton, Dundee; Eugene Bigelow, Charles 
Losey, Altay; Charles Shaffer, D. S. Crawford, S. Alden Van Liew, 
Tyrone; and Stephen Switzer, Bradford. 


STITTVILLE, N. Y.—The Stittville & Camroden Rural Telephone 
Company has been organized and has elected the following officers: 
C. H. Evans, president; Robert Charles, vice-president; 0. E. 
Jones, secretary; John Evans, treasurer; trustees, Hugh W. Rob- 
erts, J. B. Jones and G. W. Jones; general manager, Ellis D. Jones. 


WASHINGTON, GA.—Arrangements have been completed where- 
by the Washington Telephone Company will connect all parts of 
Wilkes County. The local exchange has just finished putting in 
cables on the principal streets and the installation o* an entire new 
system, It has also connected with the Southern Bell Telephone 
and Telegraph Company. 


OMAHA, NEB.—Additional cables, costing about $35,000, are 
being laid by the Nebraska Telephone Company, the lines running 
to the residence district of the city. The company has been cal- 
vassing for new subscribers at the reduced rates, which go into 
effect on January 1, and it is for the accommodation of these that 
the new lines are being laid. 


PITTSTON, PA.—The Hollenback Telephone Company will be 
gin work on the construction of a line that will run between 
Wapwallopen, Hobbie, Dorrance, Pond Hill and other places in 
that vicinity. The company is made up of citizens living along : 
line, M. W. Bittenbender being the president. The office of the 
company will be at Wapwallopen. 
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HONESDALE, PA.—The Stroudsburg & Bushkill Telephone 
has made a survey to Portland and will extend its line 
sarong and there connect with the Slate Belt company’s lines, 
: et the lines running to many towns in New Jersey and New 
a W The material for the extension has been ordered and the 
i will be commenced at once and pushed to completion 
U 


jith all possible speed. 


troy, N. Y.— The Western Union Telegraph Company has 
notified the city that it has decided to place all its wires in the 
pusiness part of the city underground. This action was taken at 
, meeting of the directors held recently in New York. Work on 
ite construction of the conduits will soon be begun. The Postal 
Telegraph Company has already placed its wires underground in 
ihe central part of the city. 


LYNCHBURG, VA.—A force of workmen is at work near 
panville on the erection of two new long-distance telephone lines 
tween Danville and this city. These new circuits will be con- 
gructed of No. 12 copper wire and will add considerably to the 
yrvice between the two cities. The only line that connects Lynch- 
wurg and Danville 2ow is a single line, on which all of the long-dis- 
ance business, as well as considerable local work, is done at inter- 
nediate stations. 


CONNELLSVIi..—E, PA.—Work has been started on a through 
yire for the Tri-State Telephone Company between the Connells- 
rile office and Baltimore. With its completion the Tri-State will 
jave its first through connection from Pittsburg to the East. The 
wmpany now has western Pennsylvania thoroughly covered. The 
whole of this winter will be required to build the Baltimore line. 
4ll the intermediate towns and cities, of course, will be tapped on 
the through trunk line. 


JERSEYVILLi:, 1LL.—The Jerseyville city council at a special 
meting granted a franchise to the Kinloch Long-Distance Tele- 
phone Company oi Missouri to construct a line through the city and 
to establish eight toll stations. The Kinloch company has already 
constructed a line from Alton to the Jerseyville city limits. The 
Kinloch line will join the Illinois Telephone Company’s line north 
of Jerseyville. As soon as the line in Jerseyville is completed it 
isstated that long-distance lines will be built to Grafton and into 
Calhoun County, to be united with the independent lines in that 
section. 


SOUTH BEND, IND.—As a result of a conference between 
several officers of the Central Union Telephone Company some 
important changes: will be made in the local equipment of the com- 
yaty which will greatly improve the service. The improvements 
vill cost several thousand dollars and work will begin at once. 
Among the improvements will be the installation of 32,000 feet 
cable in addition to the underground cable now being placed 
position to take care of the outlying districts, the present sys- 
fm not being oi sufficient capacity to accommodate the rapidly 
itteasing business. 


MARION, IND.—John Golding, who is also principal stockholder 
athe Sims Teley:one Company, has sold his franchise in Converse 
othe Amboy Home Telephone Company. The franchise through 
the streets and alleys of Converse, which is for fifty years, was 
muted Mr. Golding May 29, 1902. It has since been used by the 
Greentown company. The Amboy, Sims and Greentown plants are 
Mependent, and do not have connection with the Bell system here. 
¥, H. Myers, manager of the Amboy company, states that connec- 
tn Will be made with Converse at once; also that a switchboard 
"ll probably be piaced here next spring. 


Se arON, N. Y.—Arrangements are being made by the 
° eure Telephone Company to construct a telephone exchange 
un from which two wires will be strung to Greene, connect- 
on at point with the Chenango Valley company, which in 
ahine — wi th the York State company at Chenango Bridge, 
re the a this city into direct communication with these places 
‘hig ork State lines. In addition to this, plans have been 
et oe establishment at Endicott of a telephone exchange 
vith al out seventy-five patrons at both Union and Endicott 
‘day, all-night and Sunday service. 
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ELECTRIC LIGHTING. 


JOPLIN, MO.—The light plant, owned by the city, has been 
destroyed by fire. 


BEAR LAKE, MICH.—Work is being pushed on the new elec- 
tric lighting plant at St. Ignace. 


SOUTH BOARDMAN, MICH.—There is a prospect of an electric 
light plant being established here. 


MONTREAL, QUEBEC—Estimates are being prepared for an 
electric lighting plant at Charlottetown. 


SANDERSVILLE, GA.—The new electric light plant and water- 
works system have been placed in operation. 


WILKESBARRE, PA.—The Shawnee Electric Light Company 
has been granted a franchise in Edwardsville. 


WARWICK, N. Y.—The citizens of Monroe are considering the 
matter of installing a municipal electric plant. 


CARBONDALE, PA.—The ordinance granting the Lackawanna 
Valley company a contract for street lighting for three years has 
been passed. 


WAVERLY, IOWA—At an adjourned meeting of the city coun- 
cil of Waverly the Healy electric light plant was purchased. The 
price paid was $13,500. 


SAYVILLE, N. Y.—The Sayville Electric Light and Power Com- 
pany will install a new dynamo and engine. This will necessitate 
the enlargement of the present building. 


ST. JOSEPH, MO.—The contract for building the new power- 
house for the municipal electric street-lighting plant has been 
awarded by the board of public works to Warner Bros. at their 
bid of $13,291. 


SARNIA, ONT.—The Wallaceburg Electric Light Company has 
been reorganized. The new officials are as follows: W. uv. McRae, 
president; D. C. McDonald, vice-president; Hugh C. Stonehouse, 
secretary-treasurer. 


PLATTSMOUTH, NEB.—The Plattsmouth gas and electric light 
plant has been sold to the Nebraska Lighting Company, Charles C. 
Parmele, president. The company has filed articles of incorporation 
in the sum of $100,000. 


AZUSA, CAL.—At a recent meeting negotiations were con- 
cluded whereby the city of Azusa purchased from the Azusa 
Electric Lighting and Power Company the. local plant, the com- 
pensation being $2,300. 


DAVENPORT, IOWA—The Black Hawk Electric Company has 
been awarded the contract for the installation of an electric plant 
at Searcy, Ark. The work is to be completed March 1, and will 
involve an expenditure of $20,000. 


CLIFTON SPRINGS, N. Y.—The contract for the building of 
the electric light plant has been let to R. Morphy and A. Barry. 
The work has been commenced and will be pushed. Nearly all the 
poles for the system have been received here. 


EASTON, PA.—The Monroe County Water Company has been 
granted a franchise to plant its poles and erect wires on the streets 
of Stroudsburg. It is the intention of the company to furnish 
electrical power to the various industrial plants of that borough. 


ANADARKO, OKLA.—The city council of Anadarko has decided 
to build a municipal lighting plant, and has employed an engineer 
to furnish estimates and plans. It is the intention of the council 
to operate the lighting system in connection with the waterworks 
system. The waterworks will be in operation within sixty days, 
and the council expects to be able to light the city within ninety 
days. 


LINCOLN, NEB.—The Middle Loup Electric Power Company 
proposes to construct an electric power plant at Comstock, Custer 
County, and will spend more than $35,000 in equipping a water 
power on the Middle Loup river. An application to construct a 
dam across the river, to cost $25,000, and a race to cost $10,000, has 
been filed with the secretary of the state board of irrigation by 
John Dierks on behalf of the proposed power company. The plant 
will be one of the largest electric power plants in the state and 
it is proposed to distribute power to the towns of the vicinity. 
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NEW INCORPORATIONS. 
NILES, MICH.—Niles & Buchanan Railway Company. $25,000. 


NEW HAMPTON, N. H.—Winona Telephone Company. $2,500. 


JERSEY CITY, N. J.—Monterey Water, Sewer and Power 


Company. $4,000,000. 


OXFORD, N. Y.—Oxford Valley Telephone Company. Increased 


from $1,000 to $5,000. 


NORWALK, IOWA—Middle Branch Telephone Company. $1,200. 
Incorporators: W. A. Cotinam and others. 


PORTLAND, ME.—L. C. Smith Transit Company. $250,000. 


Incorporators: M. W. Baldwin and G. I. Knight. 


MADISON, WIS.—The White Oak Telephone Company, of White 
Oak Springs. $2,500. Incorporators: H. A. Beckwith, Joseph 
Edge. 


SPRING VALLEY, ILL.—Spring Valley Lighting and Power 
Company. Incorporators: John McFadden, Reinhold Reichardt, 
Harry E. Brown. 


MORRISON, ILL.—Rock River Hydroelectro Milling and Power 
Company. $50,000. Incorporators: George A. Whitcomb, Edward 
A. Smith, Harvey S. Green. 


TRENTON, N. J.—The Inca Company. To operate electric 
plants, etc. $150,000. Incorporators: Felix Emmannelli, Alexander 
T. Garbe, Henry A. Bingham. 


JERSEY CITY, N. J.—Public Survey Company, of St. Cloud, 
Minn. $125,000. Incorporators: R. L. Gale, C. L. Campbell, E. E. 
Clarke, all of St. Cloud, Minn. 


COLUMBUS, OHIO—The Cuyahoga Light and Power Company. 
$25,000. Incorporators: A. Lowenthal, E. Umstetler, C. L. Denton, 
H. J. Caldwell and M. W. Little. 


HOUSTON, TEX.—Elmira & Eastern Transportation Company. 
$10,000. Incorporators: Thomas S. Foster, M. L. Womack, of Hous- 
ton, and W. B. Clint, of Elmira. 


MONTGOMERY, ALA.—The Baldwin County Telephone Com- 
pany. $6,000. Incorporators: Aaron Moog, R. A. Hall, John Miller, 
John H. Cross and V. M. R. Schowalter. 


PORTLAND, ME.—Grand Rapids-Muskegon Water Power Com- 
pany. $1,000,000. President, J. G. Emery, Jr., Muskegon, Mich.; 
treasurer, D. D. Erwin, Muskegon, Mich. 


ESTHERVILLE, IOWA—Emmett County Telephone Company. 
$50,000. President, I. O. Isham; vice-president, M. B. Miller; 
secretary, A. J. Sanders; treasurer, J. B. Binford. 


LANSING, MICH.—The Incandescent Light and Power Com- 
pany. $600,000. Incorporators: Sherman R. Miller and George H. 
Paine, of Detroit, and Joseph Stubbers, of Cincinnati. 


COLUMBUS, OHIO—The Citizens’ Heat, Light and Power Com- 
pany. Incorporators: Anthony Howells, William L. Davis, Austin 
C. Brant, Winfield S. Shirtzer, Harry H. Miller, William R. Zol- 
linger. 


MOUNT OLIVE, N. C.—Mount Olive Light and Power Com- 
pany. $100,000. Incorporators: X. T. Keel, William Maxwell, 
J. W. Williamson, J. A. Smith, M. T. Breazeale, D. B. English, 
L. P. Aaron and J. W. Keel. 


BALTIMORE, MD.—United Telephone and Telegraph Company. 
$10,000. Directors: V. Smith, J. H. Stoner, M. E. Sollenberger, 
W. H. Gelbach, I. E. Yost, Jeremiah Zullinger, J. M. Newcomer. 
D. M. Wertz, V. B. Good and Samuel Dreyfuss. 


PORTLAND, ME.—Commonwealth Power Company. $4,000,000. 
President, W. A. Foote, Jackson, Mich.; treasurer, G. W. Ritchie, 
Kalamazoo, Mich.; clerk, W. M. Bradley, Portland, Me.; directors 
as above named, and E. P. Robertson, Albion, Mich.; E. C. Nichols 
and G. W. Mechem, Battle Creek, Mich. 


_ Richboro, to Langhorne parties for $5,000. 


surveys it is calculated that the reservoir will extend to 
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ELECTRIC RAILWAYS, 
MOORHEAD, N. D.—A franchise has been granted f 
electric railway. or an 


SPRINGFIELD, OHIO—On December 23 the Xenia &S 
traction line will be again offered for sale, 


OAKLAND, CAL.—The Oakland Traction Company has secured 
the franchise to build an electric road along College avenue e 


Pringfielg 


CLAYTON, N. J.—New York capitalists are said to be interesteq 
in the construction of an electric line from Woodbury to Vineland 
to pass through Clayton. ; 


LOS ANGELES, CAL.—Signal Hill Improvement Company, of 
Long Beach, has completed surveys for an eleciric road from va 
Beach to the top of Signal Hill. 


SPOKANE, WASH.—The engineers of the Spokane Power and 
Transportation Company surveyed the proposed line from Crystal 
City to Mondovi, a distance of thirty-seven miles. 


MIDDLETOWN, PA.—The Philadelphia, Lancaster & Harrisburg 
Electric Railway Company, the backers of which are Edgar A, 
Tennis and Drexel bank of Philadelphia, will build a trolley line 
to connect with its road at Coatesville. 


JACKSON, MICH.—A franchise has been granted to William A. 
Boland, of Grass Lake, and Worrall Wilson, of Jackson, to build 
an electric road through Leslie, said road to run through the main 
street of the town. The third-rail system will be used. 


FAIRMONT, W. VA.—The Fairmont & Clarksburg Electric 
Railroad Company has concluded to extend its line from Middle. 
ton to Clarksburg at an early date. It is the intention of the com- 
pany to start the work early next spring and push it to completion. 


BOSTON, MASS.—The Middleboro, Wareham & Buzzard’s Bay 
Street Railway will be sold at auction on December 7 at Middleboro, 
and the Bristol County Street Railway will be sold at Attleboro 
December 17. Both roads went into the hands of receivers last 
spring. 


NEW YORK, N. Y.—A reorganization committee for the New 
Hampshire Traction Company has been formed, consisting of Otto 
T. Bannard, chairman, president of the New York Security and 
Trust Company, and Alfred D. Foster and Charles F. Ayer, of 
Boston. 


LANGHORNE, PA.—Directors of the Feasterville and Richboro 
turnpike have sold five miles of the road, from the city line to 
It will be used for the 
proposed trolley line from this town, through Trevose and Feaster- 
ville, to Somerton. 


LATROBE, PA.—A charter has been granted to the Latrobe-Mt. 
Pleasant Street Railway Company. Its route will be by way of 
Pleasant Unity and will embrace Lycippus, Hostetter, Klondike and 
several other mining towns. Mt. Pleasant and Pittsburg promoters 
are the stockholders. 


MURPHYSBORO, ILL.—The city government of Anna, Tll., has 
granted a franchise to the Union County Traction Company, and 
work will be commenced at once on a line to connect Anna and Jones- 
boro. The construction of a large electric light plant to supply 
both cities will also begin immediately. 


GUTHRIE, 0. T.—S. L. Nelson, of Fort Wayne, Ind., William 
McKintry, of Champaign, IIl., George Duncan and Edward Wood 
man, of Portland, Mo., are arranging for the construction of an 
electric interurban, which will connect Oklahoma City, Norman 
and Lexington, in Oklahoma, with Sulphur Springs, I. T. 


PUTNAM, CT--The Providence & Danielson Electric Rall 
way Company intends to build a power-house at North Sterling, 
using water power instead of coal. The plan is to ha? a 
thirty-six feet high across the Quadic brook. From gn 


a distance of five miles, 
re- 
NASHVILLE, TENN.—Charles E. Dyer, of Tue 


senting Chicago capitalists, has submitted a tent he will 
people of Lynchburg and Moore County to the _ pa from 
build and equip an electric freight and passenger 7 
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December 3, 1904 
rullahoma to Lynchburg if they will subscribe about $50,000 to 


he construction and equipment of the road. The distance is twelve 
t 


to fourteen miles. 

VINELAND, N. J.—Work has been completed on the survey of 
he proposed trolley extensions of the Camden, Gloucester & Wood- 
» Railway lines from Almonesson to Blackwood, and from 
ae to Mullica Hill. The right of way between the two latter 
teats has been obtained, and it is said work on the line will con- 
tinue through the winter. The proposed route to Clayton through 
Pitman has been abandoned for the present. 

CANTON, OHIO—Arthur Wright, C. L. Morgan and G. R. Gyger, 
if this city, have qualified as directors of the Akron-Alliance Con- 
necting Railway Company. The company some time ago secured 
,right of way between the two towns of Akron and Alliance and 
all the surveying was done, but actual work was never started. 
The company is now being reorganized and new men will be placed 
at the head of affairs in the hope of pushing the project through. 


IOWA CITY, [OWA—An interurban line from Iowa City to Chi- 
cago is regarded here as practically certain. The Iowa part of the 
ine from here to Davenport, through Tipton, was incorporated two 
weeks ago by Steven Bradley, Milton Remley, C. S. Ranck and other 
nen of this city. The financial backers of the Davenport-lowa 
City line are the same men who are planning the line from Rock 
Isand to Dixon aud who are operating the interurban from Dixon 
io DeKalb and DeKalb to Aurora. 

HILL CITY, MINN.—It is reported here that the Duluth, Mis- 
abe & Northern Railway Company will build nine miles of spur 
tacks in the Hibbing mining district during the coming winter. 
Itis understood that one of the spurs will connect the village of 
Chisholm with the main line, and that passenger service will be 
given that place. Connections will be made with several new 
properties now being developed by the Oliver Iron Mining Company 
of the United States Steel Corporation. 

CHICAGO, II.1.—Evanston capitalists have formed a company 
to build an electric line from that city west to Golf, the station 
on the St. Paul railroad, near the Glen View golf grounds, and to 
build feeders to Niles Center and Grosse Point, a distance of twelve 
niles. The name of the new company is the Evanston Interurban. 
Work will begin in January, and it is expected the road will be 
in operation by the time the golf season opens. Trains are ex- 
pected to run every twenty minutes each way. 


PHILADELPH!A, PA.—The Bloomsburg & Millville Street 
Railway Company, with a capital of $60,000, has been chartered. 
The charter of the company gives it an existence of 999 years and 
the route is about ten miles in length. The officers of the company 
ae: president, ©. W. Miller; directors, L. E. Waller, C. C. Pea- 
cock, C. M. Creveling, James C. Brown and F. E. Miller. The road 
Wil be financed by E. W. Darlington, of Philadelphia, and construc- 
tim will be started in the near future. All arrangements have 
ken practically completed. 

CINCINNATI, OHIO—At a meeting of the directors of the 
Toleio & Ohio River Railway Company it was reported that right 
of way valued at $200,000 had been secured to build a line from 


falina, Ohio, to ironton, and that the work would begin early in 
the spring, all the surveys having been made. The new line will 
We owned by the Cincinnati, Hamilton & Dayton Railway and will 
mre that road an independent entrance into Ironton. At this 
Ueting J. H. Bromwell was elected president; Walter S. Parks, 


Mepresident, and F. M. Carter, secretary and treasurer. 


repaid MASS.—The annual meeting of the stockholders 
Amherst & Sunderland Street Railway Company was held 
syd The following directors were chosen: Walter D. Cowls, 
“aay Dickinson, Theodore L. Paige, F. L. Whitmore, H. B. 
ning (a C. F, Deuel, E. D. Marsh. The directors chose the fol- 
ie, B - president, W. D. Cowls; vice-president and treas- 
hy ee: secretary, C. H. Edwards; superintendent, 
* - gene executive committee, W. D. Cowls, M. A. Dickin- 
W1638.91- Paige. The gross receipts of the year have been 
“+ Operating expenses, $28,451.01; net income, $3,182.80. 
am SPRINGS, ARK.—The Siloam Springs Electric Rail- 
Wii aun ~ Improvement Company has been organized here 
ai waa, Stock of $500,000. The corporation is to build, equip 
an electric railroad, commencing at Siloam Springs, 
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to run up the Illinois river to a point about twelve miles due east 
from this city, near the junction of the Illinois and Osage rivers. 
The water of the Illinois river will be utilized to develop power to 
operate the electric dynamos. The available power is practically 
unlimited, certainly ample for all the needs of an extensive system 
of electric roads and the demands of a city of 25,000 people. Power 
for manufacturing and other plants can be profitably transmitted 
twenty-five or thirty miles. 


MUNCIE, IND.—The preliminary survey for the Northwestern 
Ohio Traction Company’s proposed line from Celina, Ohio, to Muncie 
has been completed and work on the road will soon begin. The road 
will run through Portland, Redkey, Dunkirk, Albany and at Celina 
will connect with the company’s tine to Lima, Wapakoneta and way 
stations. The Dayton & Muncie Traction line between Dayton, 
Ohio, and Muncie will be in complete operation by January 1, 
it is said. The wire has been strung and the rails laid within 
about three miles of this city, though the road is now only oper- 
ating from Winchester eastward. It is officially announced that 
plans have been completed and most of the right of way obtained 
for the Indianapolis & Southwestern’s road from Toledo, Ohio, to 
Indianapolis by way of Muncie. 

STAFFORD SPRINGS, CT.—Preliminary surveys are being 
made for an ambitious street railway in this locality. The pro- 
posed line will run from Stafford Springs irregularly westward 
and will connect with the tracks of the Hartford & Springfield 
Street Railway Company, near the Massachusetts state boundary. 
The route is about twenty-seven miles long and it runs through 
a succession of villages lying in the northern part of Tolland and 
Hartford counties. It touches the Crystal Lake region, and, accord- 
ing to its promoters, would be likely to develop a large summer 
pleasure travel. For a considerable distance the contemplated 
trolley will run on private land. It is understood that options 
on needed rights of way have already been secured. The promoters 
of the enterprise will apply to the next session of the General 
Assembly for a franchise. 


EDUCATIONAL. 

THE WORCESTER POLYTECHNIC INSTITUTE—The Novem- 
ber issue of the Journal of the Worcester Polytechnic Institute 
contains the interesting paper by Professor. Harold B. Smith, en- 
titled ‘Notes on Experiments with Transformers of Very High 
Potentials,” which was read at the recent International Electrical 
Congress, and a contribution entitled “The Specific Heat of Super- 
heated Steam,” by Sidney A. Reeve. 

THOMAS S. CLARKSON MEMORIAL SCHOOL OF TECH- 
NOLOGY—The Thomas S. Clarkson Memorial School of Tech- 
nology, Potsdam, N. Y., held founder’s day exercises on Wednes- 
day evening, November 30, at eight o’clock. The address was de- 
livered by General William Sooy Smith, consulting engineer, Chi- 
cago, Ill. General Smith has had a large experience in engineering 
work with the United States Army, and later as civil engineer in 
the design of large bridges, subaqueous tunnels, lighthouses, etc. 


LEGAL NOTE. 

FOUR SUITS FOR INFRINGEMENT OF INCANDESCENT 
LAMP PATENTS—The General Electric Company has brought suit 
against the Jaeger Miniature Lamp Manufacturing Company, of 
New York city, and the American Endoscopic Company, of Provi- 
dence, R. I., for infringement of an incandescent lamp on patent 
granted to Thomas A. Edison, No. 444,530, in which suits the Edison 
Electric Light Company is complainant. The General Electric 
Company is complainant in two suits which have been started 
against the Germania Electric Lamp Company, for infringement of 
patents granted to Spiller and Massey, No. 537,493, and Mark H. 
Branin, No. 532,760. The bills of complaint in these four suits 
were filed on November 22. 


RECEIVERSHIP NOTE. 

TRACTION COMPANY IN RECEIVER’S HANDS—It is reported 
from Lexington, Ky., that the Fayette circuit court has ordered the 
Blue Grass Consolidated Traction Company into the hands of a 
receiver, for the purpose of winding up its business affairs and 
disposing of its interests to satisfy claims and liabilities which are 
being pressed against the company. The corporation is owned and 
controlled by George B. Davis, of Detroit, Mich., and was originally 
incorporated for $7,000,000. 
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AUGUST MIETZ, 128 Mott street, New York city, manu- 
facturer of the Mietz & Weiss oil and gas engine, has been awarded 
a gold medal and special diploma at the Louisiana Purchase Expo- 
sition for this engine. 


THE CHARLES N. WOOD ELECTRIC COMPANY, 246 Sum- 
mer street, Boston, Mass., has been established by Mr. Charles N. 
Wood, late of the Frank Ridlon Company, of Boston. The company 
will deal in dynamos and motors, and will undertake the repairing 
and rewinding of all classes of electrical machinery. 


THE WESTERN ELECTRIC COMPANY, Chicago, IIll., is dis: 
tributing bulletins Nos. 7030, 7035 and 7040. Bulletin No. 7030 
describes multiple series, constant-current arc lamps for direct- 
current circuits. No. 7035 describes multiple, constant-potential- 
alternating-current arc lamps, and No. 7040 describes multiple, 
constant-potential, direct-current arc lamps. 


GEORGE H. BUCKMINSTER & COMPANY announce that 
George H. Buckminster and Charles F. White have entered into a 
partnership for the purpose of conducting an electrical specialty 
business at 155 Milk street, Boston, Mass. The new firm will aim 
to give its customers careful, intelligent and prompt service, and 
to furnish them with electrical specialties of good quality at reason- 
able prices. 


THE P. M. FLETCHER COMPANY has recently been formed by 
Mr. P. M. Fletcher, who for the past eleven years has been manager 
of the retail department of the Western Electric Company. The 
company will handle electrical supplies for contractors and isolated 
plants around New York, and has as its specialty the Shelby incan- 
descent lamp. The company is located at 111 Chambers street, 
New York city. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., an- 
nounces that its New England offices, which have been in the Board 
of Trade Building, Boston, Mass., and the offices of its electrical 
department—the Bullock Electric Manufacturing Company—in the 
Journal Building, Boston, were consolidated on December 1 and 
removed to the State Mutual Building, 50 Congress street. Mr. 
George H. Berg will be the manager in charge of the consolidated 
Offices. 


THE AMERICAN ELECTRIC SIGN COMPANY, 133 Summer 
street, Boston, Mass., is manufacturing electric signs which, it is 


claimed, reduce the number of lamps and the candle-power of the 


lamps to such an extent that a saving of over fifty per cent in the 
operating expenses is secured, at the same time producing brilliant 
lighting effects. The company has moved into its new factory in 
south Boston, and is working night and day to meet the demand 
for its production. 


THE WILMINGTON FIBRE SPECIALTY COMPANY, 104 West 
Fourth street, Wilmington, Del., is manufacturing a complete line 
of hard fibre in sheets, tubes, rods and special forms. The com- 
pany is prepared to promptly execute orders for hard fibre in a mul- 
titude of forms, for insulation or mechanical purposes. The com- 
pany states that it is an independent manufacturer, unhampered 
by agreements, and can make attractive inducements to consumers 
of this class of goods. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, has equipped a very complete miniature lamp 
department in its lamp factory. The candelabra goods are equipped 
with the spiral filament, the same as in the “Sterling Special” 
lamps. The company has on hand a stock sufficiently large and 
varied to enable it to make prompt shipments on orders for all 
goods which it catalogues. The company is also in a position to 
manufacture, on special order, anything in the way of uncatalogued 
goods, such as lamp novelties. 


THE A. S. CAMERON STEAM PUMP WORKS, foot East 


Twenty-third street, New York city, is distributing an illustrated 
pamphlet calling attention to its various forms of steam pumps. 
This pamphlet is a partial reproduction of its large catalogue, which 
has also been recently issued. It has not been attempted to pre- 
sent more than a few of the designs which the company builds. 
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The company will be pleased to confer with pros 
through its representatives and agents with rega 
applications of any description. 


THE ELECTRICAL STORAGE BATTERY COMPANY 
phia, Pa., has recently closed the following contracts “ 
accumulator installations: two three-wire batteries for th 
Electric Light and Power Company, St. Louis, Mo.; One three-wip 
battery and one exciter battery for the Edison Electric Tuminating 
Company, Boston, Mass.; one three-wire battery for the Rochester 
Railway and Light Company, Rochester, N. Y., and an increase jn 
the capacity of the first battery installed for the Rochester Rail. 
way Company in November, 1898; an exciter battery for the 
Interborough Rapid Transit Company, New York city; a Tegulating 
battery for the Public Works Company, Bangor, Me; a lighting 
and power battery for the New York Hall of Records, contracted 
for through the Charles L. Hidlitz Company, and residential ang | 
isolated lighting batteries for a number of installations in Mary. § 
land, Massachusetts, Virginia, New York, Pennsylvania, Illinois, 
Wisconsin, Iowa, and Hamilton, Ont. - 


pective buyers 
Td to pumping 
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chloride 
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THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, New 
York and Atlanta, manufacturer of the Allen-Bradley electric crane © 
controller, announces that it is now prepared to execute orders for © 
all sizes of electric controllers. The company has been busy during | 
the past six months preparing for the market a number of new | 
designs of controllers, and at this time, besides the present line of | 
well-known Allen-Bradley crane controllers, orders are being filled | 
for controllers for all purposes. The company makes a liberal offer _ 
to all customers purchasing Allen-Bradley controllers. The propo- 
sition includes a three months’ trial, with the privilege of return- 
ing the goods if not satisfactory, and one year’s guarantee against | 
any repairs. It is understood that, although a large number of con- 
trollers have been sold by the company, there has not been re ~ 
turned as unsatisfactory a single machine. By January 1 the com © 
pany will have a complete line of rheostats of all types. These © 
rheostats will be sold under the same guarantee as the crane con- _ 
trollers. The business of the company has been very prosperous, © 
and the factory equipment has been more than doubled during the © 
past three months. ; 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIL. is sending 
out circulars to the trade, calling attention to the preparations it | 


has made to supply from Chicago stock Christmas tree lighting | 


outfits. The figures the company is able to quote on this material 
are unusually attractive. The outfit contains twenty-seven lamps © 
of two candle-power. The bulbs are in assorted colors—red, green, 
blue, frosted, canary and amber. There are twenty-four sockets | 
and twenty-seven lamps, the three extras being included in case of 7 
breakage. Fifty feet of lamp cord is also included. The attachment 
plugs are made for either Edison or Thomson-Houston base, as | 
specified. Each socket has three strands of eight lamps each. The | 
entire outfit will cover a space fifteen by eighteen feet, and will | 
furnish sufficient illumination to light a room thirty by thirty feet, 
with a twelve-foot ceiling. The company is enthusiastic over the 
outlook for trade in this particular line, and also reports a gratify: 
ing trade on portable lamps, electric chafing-dishes, toy electric 
railways and other holiday specialties. 


THE CHASE-SHAWMUT COMPANY, Newburyport, Mass, will 
be pleased to mail bulletin No. 28, covering Shawmut Nations! 
Electrical Code standard enclosed fuses. These fuses are designed 
and made to conform to the latest specifications of the National 
Board of Fire Underwriters. These specifications call for 7 
product of the different manufacturers of this material to be inter- 
changeable—that is, fuses of a given class must be so constructet 
that it will be possible to use them in any other manufacturers 
cutouts. These cutouts are also made to conform to the National 
Electrical Code standard. The Chase-Shawmut Company ae “ 
working on this material for quite a long period. It is now able 
announce that a complete line is in stock for immediate een 
The company has been aided in its efforts in this direction oa 
the fact that, in selecting dimensions for the National sa “i 
Code standard fuses, two of the standards selected conform com 
its regular line of material, enabling the company . nig a , 
plete line of porcelain in both the thirty and sixty-ampere, 
sizes. 
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